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DEVELOPMENT OF A TSUNAMI EMERGENCY SIREN WARNING SYSTEM
(ITEM 52-A, AGENDA OF MARCH 29, 2011)

On March 29, 2011, the Board instructed the Chief Executive Office, Office of
Emergency Management (OEM) to report back on the advisability and feasibility of
developing a Tsunami Emergency Siren Warning System. This report is in response to
that instruction.

TSUNAMI EMERGENCY SIREN WARNING SYSTEM WORKGROUP

In order to provide an informed response, a Tsunami Emergency Siren Warning System
Workgroup (Workgroup) was formed to develop recommendations on either a “tonal” or
“voice” emergency siren warning system. The Workgroup consists of representation
from OEM, Sheriff's Department (Sheriff), County Fire Department (Fire), Department of
Beaches and Harbors (DBH), and the Department of Public Works (DPW).

The following is an overview of the Workgroup’s recommendation on the use of siren
warning systems, including the findings of a mass notification system test conducted by
the Sheriff in 2007.

“To Enrich Lives Through Effective And Caring Service”
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TSUNAMI EMERGENCY SIREN WARNING SYSTEMS
Siren Operations

A siren warning system consists of a series of sirens deployed in designated areas to
provide for an audio signal (either tonal or voice) informing the public that a tsunami is
approaching and to take appropriate emergency measures. The emergency
preparedness measures are outlined and disseminated either as part of the warning
measure, in the case of a voice system, or following emergency instructions outlined as
part of a comprehensive tsunami emergency preparedness public information campaign
for a tonal system. The siren warning system is triggered upon receiving a
warning/watch message from either the National Oceanic and Atmospheric
Administration (NOAA) or the California Emergency Management Agency (CalEMA)
relaying the NOAA message.

The Los Angeles County Operational Area (operated by the Sheriff) is the local point of
contact for relaying the tsunami warning messages to its cities and the unincorporated
coastal areas. Each incorporated city has the responsibility of forwarding the tsunami
warning message within its jurisdiction in accordance to its own tsunami warning plan,
as outlined in the Tsunami Annex to the Los Angeles County Operational Area
Emergency Response Plan. This includes the placement and operations of its own
warning systems, including sirens or any other devices.

Siren Activation (Local versus Distant Tsunami Warnings)

Siren warning systems are effective in providing warnings for distant or far source
tsunamis of the type generated by seismic activities in areas such as Japan or South
America. Distant tsunamis can take hours to reach the California coastline and allow for
sufficient time for public safety staff to trigger a siren activation either manually or by
radio signals.

Locally generated tsunamis are produced with little or no warning and would require a
sophisticated advanced automated siren warning system that could be automatically
triggered by seismic sensors or ocean deployed sensor buoys. This type of advanced
technology system is not available at this time. Current siren warning system
technology’s operational limitations do not provide warnings for near source or locally
generated tsunamis. A siren evaluation study, as recommended herein, should take
into account emerging advanced siren warning system technologies that may, in the
future, allow for the use of sirens in near source or local tsunami events generated by a
local earthquake or underwater landslide.
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Sheriff's Department’s Mass Notification System Test

A siren warning system test conducted by the Sheriff in Marina del Rey in June 2007
found operational limitations of both types (tonal and voice) of siren warning system’s
ability to deliver a tsunami warning message. The siren warning system'’s effective
range is limited by local geographic features (hills, buildings, etc.); the type of siren
deployed (tonal or voice); the number of sirens employed; and the overall background
noise in an area (construction, freeway traffic, aircraft, etc). This, along with the inability
to deliver warnings for near source or local tsunami events, should also be considered
in the desirability of deploying current technology siren warning systems.

The detailed Sheriff's tsunami test report is attached for your review.

California Emergency Management Agency Siren Survey and Humboldt County
Siren Usage

CalEMA is currently conducting a survey of all California coastal area Operational Areas
on the use of siren warning systems. The tsunami siren survey information will be
shared with the Los Angeles Operational Area and the rest of the coastal Operational
Areas when it is completed in June. CalEMA has no plans at the present time to fund or
deploy a siren warning system along the California coastline.

Humboldt County currently has a siren system for distant source tsunamis in place as
part of a comprehensive alert and warning system. The Humboldt County siren system
has been successfully used in tsunami warnings, including the recent March 11, 2011,
Japanese earthquake triggered tsunami. It should be noted that Humboldt County has
a history of tsunami events due to its geographic location, which has facilitated its grant
funding and deployment of its tsunami warning system.

Additionally, it should be noted that Humboldt County’s coastline deployment area is
very small compared to the coastline of Los Angeles County. Therefore, the number of
sirens used for the Humboldt County area is smaller than the number required for the
Los Angeles County area.

RECOMMENDATIONS

1. The Workgroup recommends that the advisability and feasibility of the development
of a Tsunami Emergency Siren Warning System requires an evaluation by subject
matter experts (SME). SMEs in the fields of siren systems’ acoustical requirements,
environmental impact study requirements, and electronic warning systems
operations (siren test sequencing, siren operation public service messages, and
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instructions for siren announcements) can assess and determine the actual cost of
planning, deploying, and maintaining the system.

This recommendation is based on the Workgroup’s evaluation of the Sheriff's 2007
siren test, along with recent consultation and collaboration on the use of siren
warning systems with CalEMA and Humboldt County.

2. The Workgroup has determined it would be desirable to add a siren warning system
as an additional level to the current tsunami warning system of the Emergency
Alert System, Alert Los Angeles County, Sheriff, and Fire public safety notification
protocols; combined Federal, State, and local community outreach tsunami
notification information websites; and DBH social media sites. It is also
recommended that Marina del Rey be used as the test site for a Tsunami
Emergency Siren Warning System.

3. The Workgroup recommends that the SMEs’ siren warning system evaluation should
include a cost breakdown and comparison for the deployment of the siren warning
system for either the unincorporated County coastal areas or deploying along the
entire Los Angeles County coastline. The source of funding for the siren warning

- system would have to be identified, as Federal and State grant funding previously
available for the deployment of systems in other parts of the State have been
curtailed due to the current fiscal crisis facing the State and Federal governments.

4. The Workgroup agrees that development of a siren warning system should be
determined upon the findings of the SMEs’ evaluation. Upon acceptance of the
evaluation by the Board of Supervisors, a capital project can be undertaken to
deploy the siren warning system. Funding will have to be identified for the capital
project, as well as ongoing funding for the maintenance and operation of the siren
warning system.

Support of Tsunami Siren Warning System Research and Development Efforts

NOAA and other agencies are in the process of seeking funding for advanced
automated siren warning systems which should be able to warn of local or near source
tsunamis. The Workgroup recommends that the Board of Supervisors’ support for
funding of NOAA sponsored advanced tsunami siren warning system research will
encourage interagency cooperation on its deployment in tsunami inundation zones in
Los Angeles County, California, and throughout the United States.
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Should your Board decide to place these matters on a future Board agenda for
discussion and possible implementation, our office will submit a formal recommendation
for Board action. If you have any questions or require further information, please
contact me or a member of your staff may contact Deputy Chief Executive
Officer Jacqueline A. White, Public Safety, at (213) 893-2374 or Senior Manager
John Fernandes, OEM, at (323) 980-2261.

WTF:JAW:JF
JT:AIm

Attachments

c: Executive Office, Board of Supervisors
County Counsel
Sheriff
Beaches and Harbors
Fire
Public Works

OEM.Tsunami Emergency Siren Warning Sys.ltem 52-A.Agenda 032911.bm.052711



TSUNAMI TALKING POINTS

WHAT IS A TSUNAMI ANNEX?

Overall guidance document describing the threat represented by a tsunami.

Description of Alert and Warning procedures provided by the Federal and State
Government.

Description of actions to be undertaken in response to a tsunami.

Identification of agencies involved in the execution of the annex.

Identify individual agencies and incorporated cities responsible for the
development of their plans to support the Tsunami Annex.

Identify Alert and Warning functions in the Operational Area designated to the
Sheriff's Department (Operational Area Emergency Response Plan).

INFORMATION ON TSUNAMI WARNING SIRENS

Tsunami Warning Sirens are not effective with a near source (locally generated)
tsunamis; this is because there is insufficient time for warning system to be
effective.

Far-source or distant tsunami provides sufficient time (6-12 hours) for Warnings
from the National Weather Service and the State of California’s Warning Center.
These warnings allow for the use of the standard alert and warning systems used
by the County of Los Angeles Operational Area.

Other methods of alert and warning such as Emergency Alert System and Alert
LA County dial notification system, and warnings provided by law enforcement,
fire, and lifeguard personnel are sufficient for our early warning needs.



e Tsunami Warning Sirens require deployment of multiple siren locations to cover
designated warning areas.

e Tsunami Warning Sirens can be masked by modern portable wireless devices
such as IPods, headphones, and automobile sound systems.

e Tsunami Warning Sirens notification range is limited by manmade and natural
architectural terrain features, requiring additional siren placement, to provide
required alert coverage.

e Tsunami Warning Sirens cost between $5,000-$50,000 per siren location. There
are ongoing maintenance requirements which add annual operational costs to
the initial procurement.

TSUNAMI EVACUATION ROUTE SIGN PROJECT (COMPLETED)
Available in Unincorporated Marina del Rey

In an ongoing effort to provide the Los Angeles County area residents with vital tsunami
safety information, the Los Angeles County Office of Emergency Management and
Department of Public Works have positioned tsunami evacuation route signs throughout
the unincorporated areas of Marina del Rey.

In the event of a Tsunami Warning, residents and visitors will be able to follow these
posted signs along a number of optimum evacuation routes to safety.

Marina del Rey is a highly populated County area that could be impacted by a tsunami.
Accordingly, signs were placed that border the predicted tsunami inundation zones
where the water would flow.

The following are some highlights of the Tsunami Evacuation Route Sign project:

e Funded by the State Homeland Security Grant Program.
e Funds for the Tsunami Evacuation Route Signs was from a one-time grant.

» Tsunami Evacuation Route sign locations designate the tsunami inundation area
as identified in maps provided by the California Emergency Management
Agency.

o Six cities have established their signage program based upon the same map.



e All coastal cities are responsible for their own tsunami response plans which
includes placement of signs.

ADDITIONAL RESOURCE INFORMATION

The following is a list of Office of Emergency Management emergency preparedness
materials that are available at http://lacounty.gov and http://www.espfocus.org:

e Emergency Survival Guide (ESG)

e Emergency Survival Program (ESP)

e Emergency Preparedness Checklists “10 Essential ltems”
o Specific Needs Awareness Planning (SNAP)

o Alert LA County

The following is a list of additional resource website addresses:

e http://lacounty.gov
e http://lacoa.org

e http://snap.lacounty.gov

o http://www.espfocus.org

e www.calema.ca.gov

e West Coast and Alaska Tsunami Warning Center http://wcatwc.arh.noaa.qov




Marina del Rey Sheriff’s Station
Mass Notification System Test

June 15, 2007
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Overview

On Friday, June 15, 2007, at 1200 hours, the Los Angeles County Sheriff’s Department,
in cooperation with the L.A. County Office of Emergency Management, Department of
Beaches and Harbors, and Fire Department Lifeguards, tested commercially available
coastal mass notification warning systems (aka: tsunami warning loudspeakers) at Burton
Chace Park in Marina del Rey, California. The test was in conjunction with LASD’s
homeland security grant request before the LA/LB UASI group, which was a regional
request to outfit the most vulnerable L.A. County coastal areas with mass notification
capabilities.

The systems were being considered as part of an early warning system for residents and
visitors in Marina del Rey in the event of impending danger from either natural or
human-made disasters or incidents. As there were very mixed reviews about the efficacy
of these voice and siren systems from prior deployments in other jurisdictions with
physical characteristics different from Marina del Rey, Marina del Rey Sheriff's Station
Harbor Operations felt it would be prudent to test more contemporary equipment in real-
world conditions.

Three of the biggest players in the mass notification warning system field (American
Signal, Whelen, and Federal Signal) were invited bring their equipment to test head-to-
head. The devices tested were FEMA compliant omni-directional high-power voice and
siren systems, with models and contact information as follows:

American Signal Corporation
Model: iForce 2400

Contact: John Adler
jadler@americansignal.com

Federal Signal Corporation
Model: MOD3012

Contact person: Ron Seitz
procommnca@cs.com

Whelen Corporation

Model: WPS-2904

Contact person: Jim Bremer
jim.bremer@globalemergencysystems.com

(See Attachment A for literature on each model tested.) The three vendors projected that
an effective voice-audible range of the devices would be an approximate 3,000 foot
radius.



Preparation

To test the full range of capabilities of the systems, the following was undertaken: A site
approximately central to the Marina del Rey Harbor was selected to test the equipment —
the tip of Burton Chace Park (See Attachment B). The site had a number of advantages,
including the fact that the area contained in a 3,000 foot radius from that location
encompassed all the basins in the marina (see Attachment C), residences were not located
on the park’s peninsula, the location was operated by the Department of Beaches and
Harbors, and it appeared it might make a suitable location for a permanent siren
installation.

Each vendor was provided two digital recordings of carefully scripted messages, in both
male and female voice (see script — Attachment D). The vendors were directed to
configure their tests to broadcast the first and longer recording initially, followed by two
siren tones (hi-low and wail), followed by a final voice recording. Each device would be
tested separately for approximately 1.5 minutes. For optimal voice performance of the
devices, very slow and deliberate speech was recommended by the vendors, and the
scripted recordings mostly adhered to that recommendation, although we also included
more rapid speech, as the devices were capable of live broadcasting and we wanted to see
their performance under such conditions.

Notifications to numerous local and state entities, and a press release were made well in
advance of the test. (See Attachment E.)

Listening post locations were pre-determined based on criticality, distance (between 2000
and 5000 feet from Burton Chace Park), population density, and/or ambient noise (i.e.
public beach, shopping center, restaurant, and marina basins, and airport).

Test

Vendors arrived on June 15, 2007, beginning at 0730 hours to set up their equipment at
the western tip of Burton Chace Park. Vendors advised optimal height for siren
performance was 50’; however, due to the logistics of the mobile devices brought by two
of the vendors, the test height was conducted at 30’ to assure comparable parameters.
There was a very large turnout from various governmental agencies and the press corp.

The five pre-determined listening posts were staffed as follows (see Attachment F):

13851 Fiji Way (2100 feet distant) — LASD Tech Crew and OCSD

4700 Admiralty Way (2500 feet distant) — LASD MDR Patrol Reserve

Bora Bora Way A3100 (3000 feet distant) — L.A. Co. FD Station 110

Mother’s Beach (3400 feet distant) — LASD Tech Crew

Main Channel by Pacific Avenue Bridge (5000 feet distant) — L.A. Co. FD Baywatch



Two of the listening posts staffed by LASD Tech Crew personnel were equipped with
boom microphones, digital recorders and decibel meters.

At about 1100 hours each vendor gave a brief presentation about their product technology
and capability, and actual tests of the devices commenced at 1200 hours.

Results

The vendors performed their tests one-at-a-time, in alphabetical order (i.e.: American
Signal, followed by Federal Signal and finally Whelen). See test data sheets, Attachment
G, for listening post reports, and a performance chart synopsis, Attachment H.

Although Federal Signal was not the loudest, it proved to be the best overall performer,
followed by Whelen. American Signal did not perform as well as the other two. Whelen
proved to be the loudest by both decibel meter and human perception from the more
distant listening posts; however, there was a problem with clarity due to an echo effect
from surrounding buildings. Federal Signal was rated as the clearest of all three vendors.
The female voice recording was also rated as more understandable than the male voice.

Another observation made by several listening posts was that the siren alert tones
sounded indistinguishable from emergency vehicle sirens, and the listeners advised they
would have difficulty differentiating the sirens from normal emergency vehicles if they
had no prior knowledge of the test.

The effective range of the best unit used during this test for voice broadcasting was
approximately 2100 feet. The ambient noises from Los Angeles International Airport and
from public places such as markets, beaches and restaurants, and the configuration of
buildings in Marina del Rey, adversely affected the clarity and comprehensibility of the
voice messages and siren tones.

Conclusion

Recognizing that there would be some performance improvement from a more powerful
siren configuration (each model tested had scalability options available) positioned at the
recommended height of 50°, it was still abundantly clear that to ensure useful voice
capability, a single unit would not be sufficient to cover an area as large as Marina del
Rey. Given the performance noted above, perhaps three to four unit of the type tested
strategically placed throughout the area would provide sufficient coverage, and that
number might be reduced with more powerful units. However, issues of reflection and
echo, which did affect the audio clarity in this test, might be exacerbated by employing
multiple sirens. The acoustic dynamics must be researched further, as well as the optimal
placement of the sirens to provide coverage to the most vulnerable areas. Of course,
“vulnerable areas” is a fluid concept; if a forty-two foot tsunami run-up is the benchmark,
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considerably more sirens, which would cover the entire run-up area (which includes
Venice, Playa Vista and the Ballona Wetlands areas), might be considered. (See
Attachment “I”, Tsunami Maximum Run-up Map.)

Pre-recorded alert messages using a higher-pitched voice (the female voice) would be the
optimal choice for comprehension. A traditional “air-raid” type siren sound, which all the
devices are capable of producing, might be the best type of alert tone to use to prevent
confusion.

Traditional notification procedures such as evacuation sweeps by ground personnel or
even aerial loudspeakers take considerable time to execute, and not everyone will be
tuned into a broadcast radio, television or cable channel to receive emergency alerts.
Reverse-911, phone tree, or dockmaster/business/venue outreach would not provide the
most direct notification to the tourist and boating population in the harbor area at any
given time. So it appears the sirens could be an effective component in a layered
approach to emergency notification of the public to immediate threats to the Marina del
Rey area. But the technology and protocols must be examined carefully; a mass
notification siren system which did not deliver a clear message and/or clear and correct
instructions would cause panic and further complicate any evacuation or recovery effort.
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TOLL FREE 1 (800} 243-2911 « PHONE 1

¢ We challenge you to compare our sirens &
control systerms with any manufacturer’s!

The i-Force by ASC is designed for community, DOD applications,
colleges, universities, industrial, nuclear, petrochemical, or other
applications that require high levels of sound pressure level output
with superb acoustical performance and brilliant voice notification
broadcasting.

The I-Force sirens can be activated locally or from a central point using
radio or land line. Multiple sirens can be activated from a central point.
“Locally stored” messages at the siren greatly enhance intelligibility
tones or pre-recorded voice messages. The electronic controf decoders
are programmable for various tone out protocols, including TTS, DTMF,
and FSK. Any of 10 standard or 6 optional customized tones can be
activated.

SIREN DESIGN CHARACTERISTICS

Models STi-1600 & STi-3200 produce 118 and 126 decibels respectively,
tested in free field non-reflective measurement environments with
repeatable results. Applications include omni-directional or quadrant
configurations for 90° - 360° coverage patterns. The color-impregnated
fiberglass siren horns endure severe weather conditions, are
maintenance free, and will not rust or require painting. The electronic
controls have a self-contained, regulated battery charging system that
assures full siren operation during AC outages. The control charging
unit requires a normal 120 VAC 50/60 Hz power with 5 amp service.

The gray siren horn color remains aesthetically pleasing and the low
silhouette siren design discourages vandalism.

The STi-3200 siren provides a sound pressure level of 70 dB for
approximately 1 radial mile, subject to weather conditions.

The electronic controls include 6 push buttons for local, manual
operation of the siren, to initiate a variety of tones or prerecorded
messages. LEDs provide component or power service status information.
The amplifiers are individually fused and switchable between hi and low
outputs {from 100 watts to 6 watts per speaker driver), for testing and
servicing without the necessity of hearing protection. The electronic
control is encased in a lockable, outdoor-use-rated NEMA enclosure.

Special cabinets rated for specific environments are available upon request.

PORATION

4801 W. Woolworth Ave « Milwaukee, W| 53218

FEATURES

* Omni-directional
siren with 3600
sound coverage
pattern.

* Unmatched Speech
Intelligibility designed
to target the Dept.of
Defense requirements
for Mass Notification
Systems (UFC4-021-01)

+ Quadrant Design

* Pre-recorded and live
voice broadcasting /
adjustable audio output.

+ 10 Standard / 6 custom
tone signals.

« Silent Testing

* Battery Operation

» Maintenance free siren
head

» Modular component
design.

* MACROs: Custom tones
& preprecorded
messages with repeat

play.

+ 5 year parts warranty.

* Over 25 years of
excellence in community
alerting and voice
notification.

{414) 358-8000 - FAX 1 (414) 358-8008 « EMAIL: contactus@americansignal.com




" SYSTEM SPECIFICATIONS

STi - 800 113dB@100ft,
STi=1600 118dB @100 t.
STi - 2400 121dE@100t.
STi-3200 126dB @ 100 ft.
STi- 4000 128dB @ 100 ft.

Frequency Response

240-2500Hz

Distortion at 1KHz Max. Output

TS 7 %

=lectrical e e

“Input Voltages

24VDC

'Input Current

95/100 ADC

. L BattefyChargerVoltage (Input)

' Operation Température

-40°C to 60°C

Storage Temperature

+60°C to 125°C

Humidity

0%-100% (non-condensihg)

- Wind Speed *

i

,'Co'ntrol Cabinet (HXWxD)

36"%36"x10"

100 Mph:

48"x36"x10"

~ (B’atter‘yCabinet, (HXWxD)

36"x36"x12"  36"x36'x12" -

 Siren Dimensions (HxDia)

2653 4rxsy

Siren Weight
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225lbs. - 370lbs
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i-Force 3200 Control System

INSTALLATION

For maximum sound dispersion, sir
should be mounted 45'-55'on a
wooden, steel, or concrete pole.

A pole mount is available for a
standard wooden utility pole. The
center mount, low silhouette siren
design eliminates the need for support
wires.The siren can also be mounted
on proper structures such as roofs,
towers, etc. Mounting brackets for
these applications and additional
installation accessories are available
from American Signal.

FIELD PROGRAMMING

Each electronic controlincludes an
RS-232 port for field programming of
tones and time duration.The 6 custom
programmable tones can be software
programmed to generate almost any
tone or tone sequence. MACROs,
customized tones and pre-recorded
messages in repeat play cycles, and
new tones, can be field programmed
as your needs change.

OPTIONAL SIREN EQUIPMENT

EC-4  Electronic Control for STi-1600)
EC-8  Electronic Control for STi-3200
MSG1  Prerecorded Message Chip

Compulert™ C5C960 programmable
encoder & status monitor (two-way)
with hot key radio or landline
activation & system monitoring
battery backup.



MODULATOR

Federal Signal's Modulator Siren Series is capable of producing
intense warning signals over a large area. An efficient design enables
the siren to produce a high sound level while making moderate
demands on the battery power source.

The innovative omni-directional electronic Modulator Speaker Array
consists of modules that each utilize four 100 watt drivers.

The Modulator Speaker Array provides a flat frequency response from
200 to 2000Hz for excellent voice reproduction and offers warning
signals such as: Wail (Attack); Steady (Alert); Pulsed Steady; Fast
Wail; Pulsed Steady; Pulsed Wail and Westminster Chime which are
produced by the UltraVoice™ Electronic Controller. Custom tones can
be purchased upon request.

“ARE YOU PREPARED?”

An excellent alert and notification device, the Modulator Siren is ideal
for locations where people congregate outdoors, or in industrial
settings where immediate instruction is necessary.

PRODUEES HIGH INTENSITY WARNING SIGNALS

WARNING S5IGNALS, VOICE COMMUNICATION AND
CONTINUED EMERGENCY OPERATION
REGARDLESS OF PRIMARY POWER OUTAGES

EXCELLENT FREQUENCY RESPONSE FOR CLEAR
vVOICE REPRODUCTION

360° cOVERAGE WITH NO SOUND VARIATION iIN
THE HORIZONTAL PLANE

INCREASED POWER DURING VOICE
REPRODUCTION

EASY SERVICING THROUWGH CONVENIENT ACCESS
PANELS

AERODYNAMIC DESIGN REDUCES WIND LOADING
CONCERNS

FULLY TESTED IN FEDERAL SIGNAL'S CERTIFIED
ANECHDOIC CHAMBER

FEDERAL SIGNAL CORPORATION
Federal Warning Systems :




MODULATOR SIREN SERIES SPECIFICATIONS

Color: Off White
Paint Type: TGIC-Polyester Powder Coat Pole Mounted
Modulator Horn Type: Hyperbolic Flare (Sh‘ff’_‘{“: MODEOZ4)
Frequency Response: 200-2000Hz
Horizontal Coverage: 360° +/- 1dB(C)
Diameter: 44-1/2"

Easy servicing through
driver
access panels

MOD1004
MOD2008
MOD3012
MOD4016
MOD5020
MOD6024
MOD6032
MOD&048

SRS

1800"
2200°

1600 2800'

2000 3100" 1000

2400 3400 1461 1270

3200 4000 146.1 1350 o

4800 125 4500' 146.1 1438

. [~

1
2
3
4
5
6
6
6

*The bottom module contains no active devices and is (if required)

i i id te
used simply as a reflective surface. | : sold separately
**Based on far field measurements. 5] T 7 ?
iz

***Coverage basedon 10dB per distance labeled loss factor TT‘ HE
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Gl e Radio Antenna
;
H

ORDER INFORMATION* —3R
Electronic Speaker Arrays L

ALUMINUM SERIES-/ncludes 40’ cable

MOD1004 One module, Four Drivers per Module

MOD2008 Two modules, Four Drivers per Module ?

MQOD3012 Three modules, Four Drivers per Module @*@—’%

MOD4016 Four modules, Four Drivers per Module @Uo

MOD5020 Five modules, Four Drivers per Module

MOD6024  Six modules, Four Drivers per Module Eight 100 watt Drivers

MOD6032  Six modules, Center cells with Eight Drivers ... e e 42
per Module

MOD6048 Six modules, Eight Drivers per Module

UltraVoice™ Controller

wiBattery Cabinet
sold separately

*See UltraVoice™ Coantroller praduct literature for specifications.

ISQ 2001

- FEDERAL SIGNAL CORPORATION | Catifousd i
Federal Warning Systems 4106
2645 Federal Signal Drive, University Park, IL 60466-3195

Sales: 800/548-7229  Fax: 708/534-4855
Visit us at www.federalwarningsystems.com
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WHELEN® 2904 4 Cell Siren

. Whelen’s All-Hazard:
- WPS2900 series B
...omni-directional high
:power voice and siren
systems deliver clear,
powerful voice and

: e W 35' of RG58 Ant bl
en communication. 35 of RG5 Antenna Cable

W Polyphaser
B S| TEST®

our Omni-Directional Speaker B Low Battery Alarm (Two-Way only)

ledin a Vertical Column Other features are dependant upon one or two
ype 1) NaturalFinish . = way contrals. Whelen equipment can-be inter-
faced with many different types of two-way
radio communications products and systems
including 800Mhz trunking, Motorola's
MOSCAD, FSK, Narrow-Band and VHF Low
Band. The following is available as standard
options. Contact factory for special applications.
One-Way Conlrols
.l AUXIN - Auxiliary Board for Contact Closure
7+ Activation
-3 D2026LL - 10 Digit DTMF Landline Activation
2020H - 10.Digit DTMF VHF High Band /
0-170:Mhz. -

Digit DTMF UHF / 450-470 Mhz
-Tone Sequential Option

AUXCS - Two-Way Contact Closure Activation
and Status Board

'm0 €2020LL - Two-Way Landline Activation

I C2020H - 10 Digit DTMF VHF High Band /
150-170-Mhz

I C2020U - 10 Digit DTMF UHF / 450-470 Mhz

G2020NH - 10 Digit DTMF VHF High Band
Narrow-Band

% 1g‘Interface.to Interface Whelen
iExisting:Paging Systems -
usion Alarm (available with




WHeLEN 2904 specifications

Electrical

Battery Charger Input: 120VAC, 60Hz, 7A Fuse
(240 VAC 50/60 Hz available)

Battery Charger Output: 28VDC, 10A (NOMINAL)
Baiteries: (2) 12V, 115AH Lead Calcium
Standby Current: 135mA, 24VDC

Operating Current; 89A, 24VDC

Power Amplifier Output Power: Siren: 1600 Watts
Voice: 2000 Watts

Enviroenmental

B Operating Temperature: -35°C to +60°C
M Storage Temperature: -65°C to +125°C
MW Humidity, Non Condensing: 0 to 95%

.
|

Ordering Information

BASIC SYSTEM INCLUDES ALL OF THE FOLLOWING:
M WPS2904 - Speaker Assembly & Electronics Cabinet

aPTIDNs
RDVM - Remote Station Digital Voice '
AUXIN - Auxiliary Board for Contact Closure Activation
AUXCS - Auxiliary / Status Control Board for Contact Closure
Activation and Status
D2020LL, D2620H, D2020U - One-Way Radio Control 2
C2020LL, C2020H, CZOZUU Two-Way Radio Control / Status
Momtormg COMM/STAT" 2
C2020NH, CZUZONU Two-Way Radio Control / Status Monitoring,
COMM/STAT™ 2
WPSTT - Two-Tone Sequential
FSKXMOD - FSK Format
STATUS - Cabinet Window LED Status Indicator
PGINT - Paging Interface to Interface Whelen Tones with Existing
Paging Systems
INTRU - Intrusion Alarm
$BG280 - Solar Power ®
NOTES
1 RDVM - 1-16 message capability with 240, 480 or 960 seconds available for recording
2 10 digit DTMF Controls « Landline » VHF High Band / 150-170 Mhz ¢ UHF / 450-470 Mhz
Our VHF High and UHF siren activation contro! packages include tone squelch, radio,
radio interface, 2-3dB gain omni-directional antenna with bracket, 35° of RG58 antenna

cable and polyphaser.
3 Solar power option includes 2 - 80 watt panels, mounting bracket and regulator

Acoustic Performance
SPL @ 180°: 118dBC

Estimated 70dB range: 2,800°
Estimated 6048 range: 5,600 [N

.‘Component. |- Height :**|. " Widin.: S Weight= [
AEE RN ST Im:hes (CM Inches (CM) : ; I;s:\.;?KG)_, 1
WPS2904 56.0 (142) 32.5 (82.5) - 240 (109)
SPEAKER
ELECTRONICS
CABINET 40.7 (103) 30.0 (76) 10.0 (25.4) 138 (66)
TYPEN
POLE
T0P 30.5 (77) 12.0 (30.5) 10.0 (25.4) 71 (32)
BRACKET

10.0° Dlameter
Pole Maximum

5/3' 9 THHU HEAD

. OR SQUARE HEAD' BOLTS
(6 PLACES)

MOUNTING BHACKEI' (4)

. ALUMINUM CABINET (2)

1 POINT RACK, spooL |
INSULATOR AND "
SERVICE CLAMP FOR
ACSURPLY.*. .

(4) 10 SECTIONS -
OF 1" RIGID STEEL
CONDUIT,”

DRIP LOOP

~ WEATHER HEAD FOR
. SERVIGE ENTRANGE. * ./

A) .75 DIA. GONDUIT -
| Ac.PowER INPUT

' * TO GROUND RODS
_ PER SPEC.OR CODE;

CLASS 1OR2Y,
" UTILITY FOLE.*

POLE SETTING DEFTH
PER LOCAL CODES,

GHROUND RODS * PER SPEC, OR

+ GUSTOMER SUPPLIED | . GROUNDING PER LOCAL CODES.:

Note: 100 performance levels listed represent repeatable results within +/-2dB to stated levels.
Estimated 70dB perimeter is based on the Federal Emergency Management Agency’s (FEMA) -10dB per distance doubled path model.
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Attachment “D”
I* Recording
(Male Voice)
This is a test.
This is a test of the emergency warning system.

This is only a test.
The quick brown fox jumps over a lazy dog.

All questions asked by five watch experts amazed the people.

Bat, give, mat, live, sat, that, hat, shows, thumb, fill, juice, fish, give.
(Female Voice)

This is a test.

This is a test of the emergency warning system.

This is only a test.
The quick brown fox jumps over a lazy dog.

All questions asked by five watch experts amazed the people.

Bat, give, mat, live, sat, that, hat, shows, thumb, fill, juice, fish, give.
(Insert Siren Tones Here)

2" Recording

(Male Voice)

This has been a test of the emergency warning system.

This was only a test.



To:

From:

Attachment “E”

May 16, 2007

Lt. Nelson

Wayne Schumaker

Subject: Early Warning Loud Speaker

I spoke with Kerry on your request to set up and test your proposed “Early Warning
Loud Speaker” system at Chase Park on Friday, June 15, 2007 at noon. She approves
your request but requires you to do the following prior to activating the system within the

Park;

L.

8.

9.

Notify all of the homeowners associations in the area that will be reached by the
sound

Notify LAPD Pacific Division

. Notify LAX Coastal Area Chamber (what use be called the Westchester/Lax

Marina del Rey Chamber
Notify Daily Breeze, L.A. Times, Argonaut Newspapers
L.A. County/L.A. City Fire Departments and L.A. County’s EOC

L.A. City Councilman’s Office for this area and Supervisor Knabe and Zev
Offices

Marina del Rey Lessee’s Association
Make a small presentation to the Small Craft Harbor Commission

L.A. Film Inc. (previously known as One Stop Filming)

10. L.A. County Lifeguards and U.S Coast Guard

11.

12.

Local hospitals

State Fish and Game



These are just some of the organizations and governmental agencies that we are
concerned with in being aware of the testing. We also ask that you contact anyone
else that maybe highly sensitive to your testing.

Please let me know if you have any questions and thank you for contacting us in
advance of your exercise.

Cc: Kerry Silverstrom
Dusty Crane
Ken Foreman
Files



Press Release

For Immediate Release: 05/22/07
For Information Contact: Sgt. Mike Carriles 310 482-6033

Marina del Rey Sheriff Station will be testing mass notification systems.

Marina del Rey Sheriff's Station will be testing mass notification systems (aka: tsunami
warning loudspeakers) at Burton Chace Park on Friday June 15, 2007, at 12:00 noon.
This equipment is being considered as part of a warning system for residents and
visitors in Marina del Rey in the event of impending danger from either natural or
human-made disasters.

Three or four different devices will be tested; each device will be tested for
approximately 30-45 seconds. The tests will include both siren tones (hi-low and wail)
and voice broadcasts. For people in and around Burton Chace park the devices will be
quite loud, but well within OSHA safety limits. The effective audible range of the devices
will be an approximate 3000 foot radius. Deputies will be deployed in the park during the
testing to maintain a distance between the devices and the public and to advise patrons.

If you have questions please call Marina del Rey’s Sheriff's Station Harbor Operations,
Sergeant Mike Carriles, at 310-482-6033.
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Aug 27 2007 12:06PM MARINA DEL REY HARBORMAST 310 482-6039

Marina del Rey
Mass notification test

Location S TOTHERS ZBEnCH

“Unit RT3 Department L4 5D Rater Levoh D:;/ CoStrave

Please indicate if the voice messages are clear and easy 1o understand for each test. There will also be a Siren
test, indicate which siren tone carried the best. There wilt be 3 separate tests conducted. We value your

opinibn, at the end of all test, please indicate which performed best if any stood out.

Please return this form to Sgt. Carriles.

Comments ZNAIEALCAN /& A4 L

Test 1
Voice NG WO2CE AUl Bl ey
Test 2 Comments =& D EEA L gional
Voice N — — .
AT O Vi e A w&’:}, wle” fighiz :i}
Siren J‘”‘(J.S' s {"*T’f )” P f/‘?ﬂ{;” Ly o
Test 3 Comments évu 'A’F N
Voice REAALD TLig Uy W™ P J'»: i AT 1 T8
¢ m.awf&-;:f SR E W WMAT I AS S8
- i
Siren s‘L:é—'/—UV B &I T adZ, 774{%@ PLAG:
BoT ST/l AR

ATED ) ag ATIv) Ty 8 Bate iy LT AT

Al VWV ADEQUATE Basme TS Bonder

7O navree Aad (/Nx«wxw% ST S pe 41«%7}'

OGN & SETy,
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Aug 27
Marina del Rey
Mass notification test
Location B YT BOlrea y {
. —

Unit _ 27§ R Department_ LW 3 ) Raterj!ﬂ I wce
Please indicate if the voice messages are clear and easy to understand for each test. There will also be a Siren _
test, indicate which siren tone carried the best. There will be 3 separate tests conducted. We value your
opinion, at the end of all test, please indicate which performed best if any stood out.
Please return this form te Sgt. Carriles.

Test 1 Comménts e e L)

- ) ! — 3 Y
Mok o licdls ~Qoul 1 NoT ORERFRT g

Voice

Mo o AWagld AL TRz v SycTEM

S
Sien D | O \eoe Szepwnl  E#Sor ARLE COW AmAaClere

' [~ . = . ~
Comments DOV T LoF  Sipe,, SOmME AS  gEmesl. L/FHicesg

Test 2
Voice IO RTBRBLE FEFovmmls JoXcs (L7 arn- TN Ve Lumg
MALE wvorcy MUFFLED  Volymeg \ow
Siren Lo U\A aal Cﬂ,(;g/\ &m EnGitrnc ¢ S L BB NGT
B EEReTIVE - S v Al L..fhj A Furf e
Shend pwwe Soud Tzxe 7 .
Paeokf vorcl  To  GET AT
Test 3 Comments
Voice CQ\ORI ATy 12 o FCuwuie Jelc il Mocl Betres
Tha. WMuls Qgzef FAw@

Siré"Q) U= R_L( Lowyp - UEvL7 Gecxl  Seud

UEH € oud /Low- ResT of wec
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bﬂC/(Z/
Cﬂﬁ""'[’”upﬁﬁarina del Rey
Mass notification test

Locatio D M @ Gl U.Q C’é

© Unit Ba{@( (f% DepartmentﬁC/—Q/'D Raterj/@\)@@r

Please indicate if the voice messages are clear and easy 10 understand for each test. There will also be a Siren
test, indicate which siren tone carried the best. There will be 3 separate tests conducted. We value your
opinitin, at the end of all test, please indicate which performed best if any stood out,

Please return this form to Sgt. Carriles. éﬂwum W
Testl Comments L P
Voice 2 QLJOM/\ (0& O
Siren "(‘ N . 6
J b~
Test 2 Comments "
Voice - % clca/%tﬁdvx % W

<1 -fpuld undas

/_ Zh é\ &aﬁo Lf}’ PO LS
Siren (_/! \!Q(\ﬂ (})M bl@ 73;
@

Voice wihied aFRrstout {
mﬂ?}ﬁg ploite ncise, 17 dbateact ot
/ a_lotpor. etho feedhack. L
= Dy dible 5%
I (— ! '\ - 1.5
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[ L

Marina del Rey
Mass notification test

Location Eg_lgto Qoe. h[; A{_: [ Hm A C\"-CW""“("/'L_ HD &D‘ .
Unit Ea #1‘)‘;{;&_ L2 Department{ _ihCo Ga:) Rater 51 vl éc

Please indicate if the voice messages are clear and eas'y td understand for each test. There will also be a Siren
test, indicate which siren tone carried the best. There will be 3 separate tests conducted. We value your
opinion, at the end of all test, please indicate which performed best if any stood out.

Please return this form to Sgt. Carriles.

Test 1 Comments
Vaice
l\/ oTALOV“‘{) e auwreM,

Siren [\!GT' Fe.comededs for ewme q*%'é?vxc—'»f ho+rClCC{‘é'( o

Test 2 Comments

Voice

Aomns h ec””\‘g*
1 Siren
NoTiu nS S/\ f’cx(‘,k
Test 3 Comments
Voice
/J.o Tht ) h@k"ﬁé\
Siren ;(.‘o\w\,‘\“ cdlynoct UG Jv«cé?,fi
_ 0 ' e
ﬂﬂbwn"i’ Hoge ~~fg"30 o () ‘\"‘*‘é\ Z@O aT [0 4L g

pePbineg

S
b'ue:l-g h-\/\c@ oY¥hatr vl Tho el .
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e

Marina del Rey
Mass notification test

Location E@;ﬁg, ﬂ_-o& bcg«i_c]{ Moua C,“A&V’\RL Dﬁ .
. Unit_&&f;\ggﬁr;«,_ﬂ‘; Department-ﬂgﬁ‘ C.:0. E\Q, Rater HODF&

Please indicate if the voice messages are clear and easy" to understand for each test. There will also be a Siren
test, indicate which siren tone carried the best. There will be 3 separate tests conducted. We value your
opinidn, at the end of all test, please indicate which performed best if any stood out.

Please return this form to Sgt. Carriles,

Test 1 Comments

Voice Dwlhver sovse S = (phim Uwé(i awhawne Ugiser?
HovHenS o e

o
UIY\A\ 240 w»wT o K

Sfi-ren bcu.r[€~/ ﬁe&‘\&

Test 2 Comments

Voice

o i\ev( O\U‘éﬂg&\ﬂ

Siren .
Sowe a5 4% 'y
Test 3 Comments
Voice .
Noth *{ Reaw &
Siren _ '
[Q& b\.egf Q.ucgu “%!;Dkwf




Aug 27 2007 12:06PM MARINA DEL REY HARBORMAST 310 482-6039 p-6

Marina del Rey

Mass notification test

MD
Location __ DI1ATION Voeks

- unit_27( DAYS Department _ AASD Rater Sch/pwit i

»

Please indicate if the voice messages are clear and easﬁ to understand for each test. There will also be a Siren
test, indicate which siren tone carried the best. There will be 3 separate tests conducted. We value your
opinibn, at the end of all test, please indicate which performed best if any stood out.

Please return this form to Sgt. Carriles,

Test 1 Comments

Voice kow Vowome WiTH Vews Gmmavds . Very Harp 7o HeAR |
WASHED ouT™ w177 VARIS SoomDs I THIE SRoONDIMC,
AREA . . |

Siren GooD hooD AnD CIAR SeEN AS NEll AS 11ict ¢ Aoy TINES

Test 2 . Comments

Voice BrsT Vorcg FRogection) ! VERy hood AND CleaR ¢ % aud

| #3 DNT CoME CLOSE 7o THis Chariry AOD Voloma .

siren VERY hoobd SIREN AND Miet) /row TIVES . VerRy Clepe AnD
TRAVeled Nell over Arsl NoisE .

Test 3 Comments ’ -

Voice NADIDLE Voics CoMMANDS . Very MoFFAAED Aup Fozzy
SoUoND . Very Por !

Sten | hooResT AND CleAResl AUDiALE SIEEN 1 e/ ko TonES,
Also TRavcled well over Aren MNose .
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Marina del Rey
Mass notification test

Location $c 3100

- Unit_BaywateH  Sauta Movica Department LA county FIRE Rater Ciefwiw GREGEL

Please indicate if the voice messages are clear and easf to understand for each test. There will also be a Siren
test, Indicate which siren tone carried the best. There will be 3 separate tests conducted. We value your
opinivn, at the end of all test, please indicate which performed best if any stood out.

Please return this form to Sgt. Carriles.

Test 1 Comments .
Voice NOo voile me_ﬂbgﬁaﬂ.g UNBWS?LOOB
Siren OK Hfé@ OK
;rest 2 Comments
Y leadEl volCe  could> LuRERSMWD  Somr weedS
Siren
wag ol ST wAS LovNER.
Test3. Comments
Voice Dr
Vyorce  weg WoT Gosl  covld uniy ?‘)‘hub e el
Siren
whs BegTT Cingn)




From: Alexander, Angus [mailto:AALEXAND@lacofd.org]
Sent: Monday, June 18, 2007 2:42 PM

To: Nelson, Gregory P. (LT.)

Subject: June 15, 2007 test response

Greg,

| though you did a great job with the test and the lifeguards appreciate you including us.

| wanted to get back to you with just some after thoughts.

When | was at the west end of A basin for the test. We could only hear the test if we shut down the boat
engines. All test were faint and | would not have really noticed if | was not paying attention.

Many on board commented that they liked the siren that did not sound like a fire truck or squad car whale.
The classic air raid siren is different than an every day siren so it might be better. The voices were all
weak and hard to understand and the end of Basin A.

The main point is more sirens will be needed in the future and If we were truly underway with engines on
we would not have heard the test.

Again,

Good job and good test.

Angus

From: Gregory P. (LT.) Nelson [mailto:GPNelson@lasd.org]

Sent: Friday, June 01, 2007 11:37 AM

To: Wayne Schumaker; Brad Davis; dhadley@ci.oceanside.ca.us; snapolitano@lacbos.org; Mark Grant;
Jeffrey Terry; Topar, Phil; 23739@Ilapd.lacity.org; williamb@lapd.lacity.org; Debra J. Glafkides; Patrick B.
Hunter; Paul M. Hanley; john_benedetti@longbeach.gov; ERIN L GIUDICE; David Malin;
dan.madrigal@redondo.org; diane.amaya@redondo.org; paul-weinberg@santa-monica.org; Alexander,
Angus; fawcett@usc.edu

Cc: John B. Powell; Michael L. Carriles; Roderick A. Kusch

Subject: RE: Test of Mass Notification Systems at Marina del Rey June 15, 2007

ps: regarding the “eardrum” comment, I'm told that all these devices, when deployed as recommended,
are within OSHA safety guidelines for people who might be close to them when they go off.....

From: Nelson, Gregory P. (LT.)

Sent: Friday, June 01, 2007 11:21 AM

To: Glafkides, Debra J.; '23739@lapd.lacity.org’; 'williamb@lapd.lacity.org'; Terry , Jeffrey; Hanley, Paul
M.; Davis, Brad; 'dan.madrigal@redondo.org'; 'diane.amaya@redondo.org'; 'David Malin";
'john_benedetti@longbeach.gov'; 'fawcett@usc.edu'; Hunter, Patrick B.; 'paul-weinberg@santa-
monica.org'; 'GIUDICE, ERIN L'; 'ptopar@Ilacofd.org'; 'Wayne Schumaker'; ‘aalexand@Ilacofd.org’;
‘dhandley@ci.oceanside.ca.us'; '"Mark Grant'; 'snapolitano@lacbos.org’

Cc: Carriles, Michael L.; Powell, John B.; Kusch, Roderick A.

Subject: Test of Mass Notification Systems at Marina del Rey June 15, 2007

Hello everyone:

We are going to be testing costal mass notification warning systems (for tsunami, toxic plumes, etc.) at
Marina del Rey on Friday, June 15, 2007. These devices are FEMA compliant omni-directional high-
power voice and siren systems. Three of the biggest players in the field (American Signal, Whelen, and
Federal Signal) will be bringing their equipment to test head-to-head (see attachments).



Beginning at 1130 hours, each vendor will give a brief presentation, and actual tests of the devices will
commence at 12:00 noon. Tentatively, we plan on setting up the equipment and doing presentations at
the western tip of Burton Chace Park, then loading the observers on board our new homeland security
vessel (and perhaps LA Co FD'’s new fire boat or Baywatch, depending on the crowd) and motoring out to
the other side of the marina for the test (don't want to blow anyone’s eardrums out). Burton Chace Park
is located at 13650 Mindanao Way, Marina del Rey. Of course, those who wish to stay on land can pick
any location around the Marina (the devices being tested purportedly have a 3000’ effective range).

LASD'’s Tech Crew will be recording the tests from a distance with boom mic, digital recorder and decibel
meter, and we will gladly provide observers with a copy of the recording for comparison purposes after
the event.

This test is in connection with LASD’s homeland security grant request presently before the LA/LB UASI
group. It is a regional request to outfit the most vulnerable L.A. County costal areas with mass notification
capabilities. Along with voice capable siren systems, the project may include Reverse 911 technology, but
the latter is not a complete solution in the Marina del Rey area, with its large tourist influx and high risk
exposures (docks, boats, jetties and beaches), and I'm sure many of your jurisdictions have similar
conditions.

We have heard mixed reviews regarding the voice & siren systems. Some jurisdictions who have
deployed or tested them have complained that the performance of the voice feature was poor, leaving the
broadcast messages unintelligible. The technology has improved since those jurisdictions’ experiences,
and we have an opportunity to see if the devices are effective, and if so, which one works best.

Feel free to call me or Sgt. Mike Carriles if you have any questions! An RSVP is not essential, but would
be nice to give us an idea how many boats we’'ll need.

Lieutenant Greg Nelson: 323-526-5087
Sergeant Mike Carriles: 310-482-6030
Los Angeles County Sheriff's Department
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Coastal Evacuation Routes
for West-Facing Beaches

E1 SEGUHDU BLVD

Existing and Proposed

Yo
MARINE AV

County of Los Angeles

Y &
MANHATTAN DCACH ByD

Legend

—~-- State Freeway or Highway

—— Selected Disaster Routes

— Proposed Coastal Evacuation Routes

- Maximum Modeled Tsunami Runup

Disaster Rowas provided by County of Los Angeles Departiment
of Public Works, Juns 1996,

Proposed Caastal Evacuahon Routes identified by County of
Los Angeles Office of Emmgency Management,

Maximum Modeled Tsunani Runup provided by State
of Califorma Govermior's O#ica of Emergency Services, August
2000, with the foliowing information:

TRORNE VD), iee

Tsunany Modsiing wos basad upon potantial
sarthquake sources and hypothetical extrems
fandslide sourvss. Maximum runup to & 12 meter
contour was determinad to be ressonable.
Modsling results were field-verified for accuracy.
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Map is intended for evacuaton ptanning uses only.
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