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Weather Preparedness for Live Events

Severe weather can significantly impact live events, often leading to delays, cancellations or potentially
dangerous situations. Here are some notable examples:

o Lollapalooza Festival (2012): Torrential rain, lightning, and wind speeds over 70 mph in Chicago, IL
led to a 2.5-hour delay. Fortunately, proper planning ensured that over 60,000 concertgoers were
directed to shelters, avoiding injuries.

o Boardmasters Music Festival (2019): High winds led to the last-minute cancellation of this three-
day festival in Cornwall, England,

o Elton John Concert (2023): Torrential rain and floods in Auckland, New Zealand forced the
cancellation of this show.

o Ed Sheeran Concert (2023): Seventeen fans were hospitalized due to heat iliness at a concert in
Pittsburgh, PA.

These examples highlight the importance of planning and adapting to severe weather conditions to
ensure the safety of attendees, employees, volunteers, vendors, performers/participants, etc.

Types of Severe Weather

The most common types of severe weather that could impact a live event include:
o Severe Thunderstorms: Strong winds, heavy rainfall and possible hail.

o Flash Flood: Floods caused by excessive rainfall in a brief period of time.

o Lightning: Lightning can result in serious injuries or death and significant property/equipment
damage.

o Hail: Large hail can cause injuries and considerable damage to the venue.

o Tornadoes: Tornadoes are incredibly powerful and destructive weather events that can lead to loss
of property and life.

o Extreme Heat: Heat is the leading weather-related cause of death in the United States.

o High Winds: Winds can lead to damage to the venue including stage and tent collapse.

Planning Considerations
Items to consider while planning a live event should include, but are not limited to, the following:
o Site Selection: Where will the event be held? What is the climate profile of the site?

o  Communication: How will the production team communicate with attendees, employees, volunteers,
performers/participants before, during, and after a weather event?

o  Weather Forecasting and Monitoring: How will the event producers monitor the weather?

o Organizational Structure: How will decisions be made ahead of potential severe weather? Who has
the overall show stop authority?

o Event Interruption: What is the procedure to delay or cancel the event when faced with severe
weather? What is the procedure to resume normal event operations when the danger has passed?
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Getting Started

This toolkit has been developed by the HUB International Risk Services Division to help our clients plan
and prepare for severe weather at their events. The toolkit contains several templates and other helpful
resources; however, it is critical that event producers do their research, establish a plan and
communicate the plan with all stakeholders.

Weather Preparedness Plan

A written weather preparedness plan should be developed as part of the overall event planning process.
This plan should be site/venue specific, consider the time of year the event is taking place, and
anticipate potential weather events that might impact the event. It also includes details on steps to be
taken before, during, and after a weather event. This plan should be communicated with all stakeholders
prior to the event

Weather Trigger Chart

A Weather Trigger Chart should be developed to outline actions that need to be taken when severe
weather is imminent. Many event producers prominently display the event’'s Weather Trigger Charts
backstage, in command centers, and other production areas.

Weather Monitoring Services

Forecasts using weather applications on mobile devices are simply not accurate enough for the
production team to make informed decisions on whether to cancel, postpone, and/or resume the event.
Consideration should be given to contracting with a meteorologist or weather monitoring service like
DTN to provide comprehensive forecasting and to assist the production team with real-time decision
making.

ANSI ES1.7-2021 Event Safety Requirements - Weather Preparedness

Entertainment Services and Technology Association (ESTA) developed ANSI Standard ES1.7-2021 to
“provide guidance on identifying weather-related hazards, monitoring technologies, and the basic
requirements necessary to develop and implement risk mitigation actions associated with weather”.
Event producers are highly encouraged to review this standard.
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This Weather Preparedness Toolkit was developed to protect
life safety and property against severe weather that may impact

The toolkit provides management planning protocols and
protective actions to be taken before, during and after severe
weather events and applies to event management and personnel,
attendees, vendors and performers/participants. A plan for all
locations is detailed, including the
event venue, parking areas, ,

and that are covered by the plan.

Life safety is the highest priority of this plan.

How to use this weather preparedness toolkit

This toolkit is designed to help event organizers think through severe weather planning before
an event. It provides a structured starting point to help guide your response protocols and
communication strategy.

While it does not cover every scenario, it outlines essential components to strengthen

preparedness. For a more comprehensive plan, we recommend reviewing this document
with your HUB advisor.

Prepared By:

Date Prepared:

Reviewed with HUB Advisor: Yes O No O

HUB Advisor Name:
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Advance planning is critical

Before the event, should evaluate the event site for availability of egress and

evacuation pathways. Additionally, the site should be evaluated for areas to shelter-in-place
during severe weather. Keep in mind that shelter areas may be off-site and require coordination
with property owners/managers in advance.

CLIMATOLOGICAL PROFILE

should also develop a climatological profile for the event site. This should

include consideration for the time of year and historical wind, temperature, precipitation and
lightning conditions within radius of the event site.

will determine the need for remote monitoring, professional meteorologists

or other forecasting services. If these services are deemed necessary, will

include them in the event planning process.

Necessary weather risk assessments

The possibility of severe weather may exist at any time, especially during

months in

For this event, radius from the perimeter of the event will be used for

monitoring, alerting and triggering of weather-related hazard mitigation actions.

will develop an event-specific evaluation and assessment of the minimum time

required to execute any mitigation actions, up to and including show-stop and site evacuation.

Hazard Mitigation Alert & Hazard 25% Total Time
Activitg Activation Mitigation Safety Needed
y Time (min) Action (min) Factor (min)
Evacuation + X 1.25 =
Shelter in Place + X 1.25 =
Other: + X 1.25 =
Other: + X 1.25 =
Other: + X 1.25 =

* Note: The timing formula above is just an example and may not apply to every scenario.
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Organizational roles bring structure and clarity

Designated Administrator: is the Designated Administrator of the
Event who has the authority to cancel, postpone and resume all activities associated

with the event due to severe weather. If severe weather occurs during the event, the
Designated Administrator will instruct event personnel to begin life safety and property
protection mitigation efforts as detailed in the weather trigger chart.

Designated Administrator Name:

Email:

Phone:

Alternate Designated Administrator: If the Designated Administrator cannot be reached,
will be designated as the Alternate Designated Administrator to

perform these duties.

Alternate Designated Administrator Name:

Email:

Phone:

Designated Weather Monitor: is the Designated Weather Monitor and

will begin to monitor weather conditions at least one week before the event and report
any weather-related concerns to the Designated Administrator.

Designated Weather Monitor Name:

Email:

Phone:

The Designated Weather Monitor will monitor the National Weather Service and
for up-to-date weather-related information.

The Designated Weather Monitor will reference the local

website for severe weather plans and emergency preparedness tips.

Weather Monitoring Services: This event has contracted with ,
a professional weather monitoring service. At a minimum, the Designated Weather

Monitor will communicate with the Weather Monitoring Service during the planning phase
of the event, at least one week prior to the event and at least

during the event.

Weather Monitoring Services:

Contact Name:

Email:

Phone:
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Authorities Having Jurisdiction (AHJs): The local fire chief, police chief or other AHJs
also have the authority to cancel event activities that may threaten public safety due to
severe weather. The Police Chief, Fire Chief or other AHJs will contact the Designated
Administrator to direct the closure of events.

Police department:

Local Liaison Name:

Email:

Phone:

Fire department:

Local Liaison Name:

Email:

Phone:

Other AJH:

Local Liaison Name:

Email:

Phone:

Other AJH:

Local Liaison Name:

Email:

Phone:
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Clear communication is paramount

Internal Communication: The following communication devices will be used for internal
communications:

Public Information & Communication:

Before the event: If severe weather is anticipated during the event,
will determine the appropriate course of action (delaying, canceling, or rescheduling).
will notify vendors, event personnel, performers/participants and the

public via:

During the event: If severe weather occurs during the event, will make

life safety announcements to those in attendance through:
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MESSAGE TEMPLATES

The messages below are intended as templated examples only. must

determine site-specific instructions the public is to follow for each potential weather hazard
and how these messages will be communicated.

Severe Thunderstorm Warning

If a Severe Thunderstorm Warning is issued for the area, the following announcement will be
made:

A Severe Thunderstorm Warning is in effect for the area. For your safety,

is until the severe weather threat has passed. Please leave

the area as soon as possible and take shelter at a designated shelter location(s).

Designated shelter location(s):
; Located at

; Located at

: Located at

Check , , for information regarding the

event status and when it is safe to return.

Tornado Watch
If a Tornado Watch is issued for the area, the following announcement will be made:

A Tornado Watch is in effect for the area. For your safety, the

is canceled until the severe weather threat has passed. Please leave the area as
soon as possible and take shelter at the designated shelter location.

Designated shelter location(s):
; Located at

. Located at

: Located at

Check , , for information regarding the

event status and when it is safe to return.

Other Severe Weather

Announcements should be crafted for other potential severe weather conditions such as high
winds, lightning, heat, hail, etc.
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Importance of weather forecasting & monitoring

Extended forecasting (3-5 days), short range forecasting (day of) and nowcasting (0-3 hours)
will be used during the event planning process to help determine risk mitigation, event delay
or cancellation.

Forecasting resources:

U.S. National Weather Service

ON-SITE WEATHER MONITORING DEVICES WILL BE REQUIRED AT THIS EVENT.

1. Lightning: High precision lightning monitoring equipment set for the event radius
boundaries specified above will be required.

Lightning monitoring device/system:

2. Wind: Anemometers will be used to measure wind and will be positioned in accordance
with manufacturers’ instructions or as directed by a qualified person.
Location of anemometer(s):

. Located at

. Located at

3. Weather Monitoring Service: has been contracted for this
event. Communication with this service is described above.
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Weather Safety Decision Trigger Chart

will use the Weather Safety Decision Trigger Chart to determine risk mitigation actions that will be taken to prepare for

impending severe weather. The Weather Trigger Chart will be posted in visible locations in multiple production areas such as backstage, sound booths
and production offices.

ALERT

WINDS > 40 MPH; Hail >
% inch; Lightning; Tornado IMMEDIATE RETREAT TO DESIGNATED SHELTERS.
Warning; WBGT > 90°F

XN I AN (A I A
T AN NN N A N A

WINDS > MPH

LIGHTNING > miles/min

HAIL > miles/min

RAIN > miles/min

WBGT: 85-88°F

ALL CLEAR WEATHER IS ALL CLEAR. ALL AREAS CAN RESUME NORMAL ACTIVITIES.
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Event Interruption

Weather-related conditions that will result in day-of-event delay, cancellation or show stop
will be determined by the Designated Administrator and Event Management Team. Show
stop conditions will require coordination with the Event Crowd Management Plan.

Temporary weather-related show stops made with the intent to resume normal show
operations will only be considered only when weather conditions are continuously
monitored and assessed by a professional meteorologist or Weather Monitoring Services.

Resuming Normal Event Operations

1. After delays due to wind, normal event operations will not resume until wind speeds
have reduced below the wind speed thresholds in the trigger chart for not less than
minutes or upon approval from a professional meteorologist.

2. After delays due to lightning, normal event operations will not resume until after
minutes have passed with no new strikes within the alert radius or upon
approval by a professional meteorologist.

3. Prior to resuming normal event operations, the Event Management Team will:

Inspect all event locations including the event grounds, parking areas, stages,
towers, vendor installations, roads/trails leading to the event, other affiliated
locations, etc. to ensure the site is safe before the public is allowed back and the
event recommences.

Event Management Team, in consultation with the Fire Department, Police
Department, Weather Monitoring Services and , has
the authority to deem the event locations safe enough for public re-entry and

event activities to commence.

4. If the event locations are too damaged to commence normal activities, the Designated
Administrator and Event Management Team will make the determination to cancel
the event and all other associated activities including and

5. If vendor or event property becomes damaged due to severe weather,

will complete an incident report detailing the damages. At a
minimum, the incident report will include description of the damages, videos, pictures,
witness statements, etc. will notify the event insurance broker or

insurance carrier as soon a possible.
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Approvals

This document is the initial Severe Weather Plan for

be updated or amended as required.

Effective Date

THIS PLAN HAS BEEN REVIEWED AND APPROVED BY THE FOLLOWING:

Designated Administrator

Date

Chief, Fire Department

Date

Chief, Police Department

Date

COPIES OF THIS PLAN WILL BE SUBMITTED TO:

Event Management

Fire Department

Police Department

Other:

Other:

hubinternational.com/entertainment

Date

and may
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Strategic support that
puts you in control.

When you partner with us, you’re at the center of a vast
network of experts who will help you reach your goals. With
HUB, you have peace of mind that what matters most to you
will be protected — through unrelenting advocacy and
tailored solutions that put you in control.

For more information on how to manage your insurance costs
and reduce your risk, contact a HUB entertainment & sports
specialist.

hubinternational.com/entertainment

Ready for tomorrow.

Risk & Insurance | Employee Benefits | Retirement & Private Wealth

This information is provided for general information purposes only. HUB International makes no warranties, express, implied,
or statutory, as to the adequacy, timeliness, completeness, or accuracy of information in this document. This document does not
constitute advice and does not create a broker-client relationship. Please consult a HUB International advisor about your specific
needs before taking any action. Statements concerning legal matters should be understood to be general observations and

should not be relied upon as legal advice, which we are not authorized to provide.

© 2025 HUB International Limited. All rights reserved.
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Event Production
Weather Monitoring Services
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The Challenge

At DTN, we take weather safety seriously and want to thank you for the opportunity to earn your business.
Weather risk mitigation for the entertainment industry is our specialty. Helping you protect your crews,
talent, and fans is our top priority. You have enough to be concerned with, let us handle the weather via
our industry-leading technology, 24/7 forecaster support, and the only service specifically tailored to your
industry.

The “show go” guys

This document provides an overview of the products and features of our service, as well as details about
how each component works together seamlessly to ensure a complete weather solution. Remember,
we’re the “Show Go” guys and it’s our job to take into consideration not only safety, but your bottom line.
We’'ll provide you the information necessary to alter your plan, adjust your timing, and more often than
not, allow the show to go on.

How we do it

DTN delivers turnkey solutions that meet complex needs. Our WeatherOps team directly supports artist
tours, festivals, venues, staging companies, film productions and others, varying the information
disseminated based on the specific need of each client. Forecasts and alerts are provided via Internet,
email, mobile push alerts, and direct phone access to a WeatherOps staff meteorologist, 24/7/365.
WeatherOps meteorologists have access to the best datasets and highest resolution weather models in
the industry, backed by a driven team of experts, with many holding Masters to PhD level credentials. We
do not mess around!

Our proposal

We propose to you, a tried-and-true package customized by your industry using our experience sup-
porting thousands of productions around the globe. Please let us know if you have questions about our
service. Ever had a meteorologist on your crew? You do now! Go relax.
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The Proposed Solution

All active events and locations included will receive the following:

*WeatherOps admin portal to set up users, locations, and to set up service for upcoming events
*WeatherOps mobile app access for personnel

*Interactive weather display for all events and location

*High precision lightning alerting via email and mobile app for active location

*NWS Watches Warnings & Advisories via email and mobile app

*Site-specific Daily Planner and Weather Check forecasts via email and mobile app

*Forecaster generated alerts via email and mobile app for active locations

*24/7 live meteorologist phone support

(See Service and product Examples on following pages)
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Forecasts

Daily Planner & Weather Check

The site-specific weather forecasts consist of a detailed 7-day Daily Planner (presented in six-hourly time
steps) including the following parameters (BOLD have customizable thresholds for color coding).
Weather Checks are similar forecasts but for a 48-hour period broken down into 2-hour increments.

Wind

Hail

Lightning

Tornado

Total Precipitation Accumulation
Heat Index

Wind Chill

Visibility

Air temperature (F or C)
Precipitation probability
Thunderstorm probability

The second and third pages contain an
assortment of 7-day weather Meteograms
including wind, temperature, probability and
accumulated precipitation.

Green/Yellow/Red Visual Decision Scale

WeatherOps planning forecasts contain
customizable parameter thresholds. This
allows operators the flexibility of customizing
some or all of the weather parameter
thresholds. The color-coded thresholds are
generally based on the following scale:

[ Good or acceptable working conditions (clear or green)
Average or marginal working conditions (yellow)
B Poor or unacceptable working conditions (red)

This color-coding of targeted parameters allows the user to create and customize weather thresholds
based on specific operating conditions. A quick glance at the forecast will reveal when conditions are good,
marginal or poor, based on the corresponding color code.
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Executive Summary & Daily Threat

Easily identify weather risks for all of your locations in one simple graphic, with a colour-coded threat
matrix showing all of your locations and the weather threats by colour (green=Ilow risk, yellow=mod risk,
red=high risk) for each shown for a chosen period (1, 2, 6, 12, & 24-hour period).

Executive Summary

We've taken our threat matrix and compressed it so you can see all of your assets in one place
simultaneously. At a glance, you can quickly identify assets that may require focus in the following days.
The temporal resolution in this report is customizable just like the dynamic planners. (Available in the
online portal and mobile app)

Daily Threat Report

We want to help you by providing a “Management by Exception” solution. In this report, decision makers
see only assets with a parameter “triggered” during the following ten days. Daily Threat is available within
Commander and the WeatherOps mobile app for each asset. Know only the threats that matter.
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Site-Specific Alerts

WeatherOps Forecaster Issued Alerts

WeatherOps meteorologists continuously monitor 24/7
weather conditions at customer assets for the possibility of a
significant or severe weather event that could be hazardous
to the asset. When it is determined severe weather could be
a threat to the asset, the following actions are taken:

Severe weather alerts are issued by meteorologists utilizing
WeatherOps proprietary Alerting System. Color-coded
(based on the severity) alerts of imminent hazardous
weather that could affect the site within 0-3 hours are
targeted. These include (but are not limited to) severe
thunderstorms, tornadoes, waterspouts, strong winds,
heavy snow, ice storms, excessive heat, fog, frontal passages
and weather related to tropical cyclones. Other weather
events can be included upon request.

WeatherOps meteorologists provide severe weather alerts
to assets when severe weather is determined to be a threat.
Alerts will include the time of arrival, duration of and time of
departure of the event. Information will be depicted on the
Interactive Map, sent via email and phoned directly to an
asset if requested.

DTN’s WeatherOps Meteorologists provide alerts for any given location, worldwide. Alert types included:

Outlook e Tropical Weather Outlook
e  Excessive Rainfall Outlook e Tropical Early Warning
e Severe Weather Outlook
e Extended Outlook Days 2—7 Wind

e High Wind Watch
Thunderstorm e High Wind Warning

e Thunderstorm Watch
e Hazardous Thunderstorm Warning
e Particularly Hazardous Thunderstorm Warning

Heat
e Heat Index Warning

Tropical
e Hurricane Warning

e Hurricane Watch

e Tropical Storm Watch

e Tropical Storm Warning
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Lightning Proximity Alerting

DTN’s automated systems and data streams provide real-time lightning proximity alerting including “all-
clear” notifications for those locations where operations are sensitive to lightning risk. This system detects
and distributes lightning alerts via email, SMS text, and push notification through the WeatherOps mobile
app; in the WeatherOps Display (audible and visual). DTN utilizes global high precision lightning networks
for all of our lightning services, ensure maximum lightning coverage anywhere on the planet.

e Issued once strike is detected within up to three selected proximity rings

e An all clear will be issued when no lightning has been detected within the selected radius for a
specified number of minutes (customizable by location)



24/7 Site-Specific Global Monitoring
WeatherOps Forecaster 24/7 Accessibility

DTN WeatherOps forecast team provides decision-level managers and directors the ability to quickly establish one-
on-one communication with the WeatherOps forecast desk via a direct phone line. We understand you may need
additional information regarding a high-impact weather event and its potential impact on operations as a situation
evolves. Our meteorologists will interact with you in a clear and concise manner, offering additional clarification
beyond the weather forecasts and alerts contained within the WeatherOps Display (which is suitable for display for
situation room monitors). WeatherOps meteorologists on the forecast desk are available 24/7/365.

During large scale or extreme events, DTN provides detailed conference calls with our impacted clients. Our clients’
decision makers and executives leverage these calls with our senior meteorologists to understand how the weather
event will impact their operations. During Hurricanes Harvey, Irma, and Maria in 2017 our WeatherOps team hosted
over 200 video/voice conferences with senior management/executive teams of our customers with extremely
positive feedback.
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Visualization, Lightning, Radar & More

The WeatherOps Interactive Map is a web-based, cloud-delivered interactive display that provides complete
weather decision support. The Interactive Map displays a plethora of weather data and decision analytic layers,
overlaid on a global map. Functions within include: advanced severe weather tracking, site-specific alerting, and
tropical storm tracking, all in one concise display. There is simply no better way to supplement your adverse weather
plan than with the technology offered within this enterprise level product.

Asset Monitoring & Alerting Features

e The Interactive Map system delivers asset threats to you visually and audibly

e Advanced severe weather tracking designed for use by those with any level of weather knowledge
e Site-specific lightning alerting and monitoring and reporting technologies

e Track severe weather threats for specific locations

e Automatic warning dissemination for predetermined weather parameters specific to your needs

e Alerts include hazards defined by you and provided by our WeatherOps meteorologists
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High Resolution Radar

e Radar imagery at the highest spatial resolution available in the weather industry
e Street-level radar products for pinpoint accuracy
e Animation of all-time sequenced layers (satellite, radar and lightning)

Satellite, Tropical & Storm Data

e Auto-updating of Hurricane Forecasts, Tracks and Models (both DTN & National Hurricane Center generated)
e Infrared (IR) satellite product shows clouds by their temperature
e Visible satellite

Severe Weather & Storm Cell Attributes

e Severe weather indices contours

e Interactive Watches & Warnings

e WeatherOps Forecaster Issued Watches/Warnings/Advisories
e  WeatherOps Forecaster Outlooks

Precipitation

1 and 24-hour precipitation amounts
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Additional Features

Web Based Platform

The WeatherOps Commander portal includes unlimited access and allows our customers to view real-time
weather information via our interactive map WeatherOps Display and access all products offered in the
WeatherOps product suite.

e User account management is also provided, allowing users to add (or remove) users and
coordinate who receives our products and alerts.

e Company Admin — complete access to Commander and the ability to create/edit/delete assets,
users and all product settings

e Basic User — access to Commander for viewing the interactive map and all archive products, as
well as edit their password

24 hour “help-desk” for all technical issues or questions via phone or email.

Onboarding and training provided by a dedicated Customer Success Manager
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Customizable Thresholds

DTN weather forecasts allow Company Admins to
customize certain weather parameter thresholds within
the Daily Planner or Weather Check forecasts. The colour-
coded thresholds are based on the following general
assumptions:

e Acceptable working conditions are depicted as clear or
green

e Marginal working conditions and/or medium threat
level are depicted in yellow

e  Poor working conditions and/or high threat level are
depicted in red.

This allows customization of the parameter thresholds
based on your specific operating conditions. A quick
glance at the forecast will reveal when these customized
conditions exist.
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Companion Mobile App

Patented Alerting Engine: WeatherOps provides more accurate alerts than those offered by typical consumer
alerting services. Patent #8519860

Custom Alerts: Receive push notifications from WeatherOps meteorologists who are monitoring your assets
Follow Me: WeatherOps will automatically alert you if you are in an area when a watch/warning is issued
Audio: WeatherOps provides audio alerts in the form of beeps followed by a brief description of the alert type

Radar: Quickly reference where you are in relation to adverse weather utilizing the in-app radar mapping capability
featuring watch and warning overlays.

Quick Forecast: Access current and forecast WeatherOps information for all locations from a single screen
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Event Scheduler
We made setting up multiple assets in different areas and on different schedules — easy!
Accessed from the WeatherOps Commander, the Scheduler is used to set up event locations, assign products, select

start/end times as well as forecast/alert distribution. While it sounds complicated, we’ve made it easy to get
everything set up in just a few moments.
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Onboarding & Training

Customers are assigned a dedicated Customer Success Manager (CSM). Customer Success Managers oversee our
customers throughout their lifecycle, including onboarding new accounts, presenting DTN products to customer
users for training, and strategizing with decision makers to determine how DTN can make their teams as efficient as
possible.

In addition, an online Commander Academy is available with live chat capability. You will find articles about creating
and managing your content, configuring your settings, and product descriptions of each feature available in
WeatherOps Commander.

Why DTN?

DTN is the independent, trusted source of actionable insights for 60,000 customers focused on feeding, protecting,
and fueling the world. Customer-centric and employee-driven, DTN focuses on empowering agriculture, oil and gas,
trading, and weather-sensitive industries through continuous, leading-edge innovation. DTN is based in Minneapolis,
with offices globally.

Our Company

The weather operations division of DTN was first organized as Weather Services Corporation (WSC) in 1946, the
country’s original commercial forecasting and meteorological consulting firm. This makes us the most experienced
private meteorological company in the United States. The friendly acquisition by Telvent in 2008 brought our
company into the global market, with a focus on sustainability through efficient IT solutions. The friendly acquisition
by Schneider Electric in September 2011 infused our organization with global resources to expand our weather
services both geographically and through R&D to create continuous improvements to our weather service offerings.

In 2017 are now again DTN, backed by TBG. In 2018, we acquired WDT, a global leader in offshore weather forecast
services. The acquisition further solidifies and enhances DTN weather technology platform and supports the
company’s commitment to providing the highest quality and most accurate weather forecasts and insights. Adding
WDT to DTN brings together expert meteorological teams and industry-leading technology platforms that will deliver
actionable insights to support weather-based decisions.

Our Vision

To be the independent, trusted source of insights to our customers who feed, protect and fuel the world.

Our Mission
Empower our customers with intelligent and actionable insights that exceed their expectations and enable their
success on a daily basis.
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Our Values

Customer Centric: We consider our customers in all that we do. We strive to provide an experience greater than
their expectations. Our aspiration is to delight our customers every day to help make them successful.

Colleague Focus: We empower, inspire and energize our colleagues treating one another as partners. We endeavor
to develop and recruit best-in-class talent to balance our strong historical experience with a view toward the
future. We recognize and reward colleagues for their achievements.

Innovation: We encourage a continuous flow of ideas and creativity to offer valuable solutions to our customers driven
by innovation. We listen to our customers and embrace an entrepreneurial spirit to help them succeed. We
embody an atmosphere that encourages risk taking, speed and agility.

Teamwork: We work together as one team to achieve our goals and serve our customers. Each of us is given the
opportunity to have a positive impact on our collective success. We promote and support a diverse, yet unified
team.

Education: We are committed to ongoing educational development to accelerate career growth. We promote an
environment conducive to learning that drives personal and company excellence to benefit our customers.
Integrity: We act with integrity each and every day employing the highest ethical standards. We treat everyone with
the utmost level of respect, and we are accountable for our actions. We make clear commitments and we keep

them.

DTN invests millions of dollars every year in research and development to provide new and better ways to help
business clients manage weather related risks. We serve clients in the surface transportation, aviation, energy,
marine, public safety, turf, construction, recreation, and government communities.

Our vision for the future is to continue to develop the highest quality weather products using leading, proven
technology and industry expertise to meet the goals of our mission statement while making our weather information
more convenient, more immediate and more valuable to our customers.

Accuracy

Accuracy of forecasts can be measured and used as a KPl. DTN performs many varied types of accuracy
measurements. DTN also verifies its overall forecast accuracy by submitting its forecasts to an independent third
party, ForecastWatch, Inc., who compares its forecasts to others available on the free internet. The result is that for
the past eleven years, DTN has been judged to have the highest forecast accuracy of all providers measured.

Reliability

Reliability is often assumed and not measured, but it is among the most important measures of a weather provider.
Weather information must be available at all times without fail. The information that is provided must be free of
errors or omissions. These parameters are easily measured with statistics such as uptime and are an essential
performance indicator.

Timeliness

Timeliness of weather information is almost as important as reliability. Weather information, especially forecasts,
have a very short shelf life, so information that is late or old is of little value. Timeliness can be measured in terms
of latency and can also be judged by comparison to independent sources.
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DTN

11400 Rupp Drive
Minneapolis, MN 55337

Toll Free: 800.328.2278, x4534
Phone: 952.882.4534

Fax: 952.882.4500
www.dtn.com
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Notice and Disclaimer
ESTA does not approve, inspect, or certify any installation, procedure, equipment or material for compliance with
codes, recommended practices or standards. Compliance with an ESTA standard or recommended practice, or an
American National Standard developed by ESTA is the sole and exclusive responsibility of the document user and
is entirely within their control and discretion. No markings, identification or other claims of compliance shall
constitute any certification or approval whatsoever by ESTA.

ESTA neither guarantees nor warrants the accuracy or completeness of any information published herein and
disclaim liability for any personal injury, property or other damage or injury of any nature whatsoever, whether
special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use of, or
reliance on this document.

In issuing and distributing this document, ESTA does not either (a) undertake to render professional or other
services for or on behalf of any person or entity, or (b) undertake any duty to any person or entity with respect to
this document or its contents. Persons using this document should rely on his or her own independent judgment
or, as appropriate, seek professional advice when determining the exercise of reasonable care in any given
circumstance.

Published by:
ESTA
271 Cadman Plaza, PO Box 23200
Brooklyn, NY 11202-3200 USA
Phone: 1-212-244-1505
Fax: 1-212-244-1502
Email: standards@esta.org
http://www.esta.org/
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The ESTA Technical Standards Program

The ESTA Technical Standards Program was created to serve the ESTA membership and the entertainment
industry in technical standards related matters. The goal of the Program is to take a leading role regarding
technology within the entertainment industry by creating recommended practices and standards, monitoring
standards issues around the world on behalf of our members, and improving communications and safety within
the industry. ESTA works closely with the technical standards efforts of other organizations within our industry,
including ESA, USITT and VPLT, as well as representing the interests of ESTA members to ANSI, ICC, UL, and
the NFPA. The Technical Standards Program is accredited by the American National Standards Institute.

The Technical Standards Council (TSC) was established by ESTA to oversee and coordinate the Technical
Standards Program. Made up of individuals experienced in standards-making work from throughout our industry,
the Committee approves all projects undertaken and assigns them to the appropriate working group. The
Technical Standards Committee employs a Technical Standards Manager to coordinate the work of the
Committee and its working groups as well as maintain a “Standards Watch” on behalf of members. Working
groups include: Control Protocols, Electrical Power, Event Safety, Floors, Fog and Smoke, Followspot Positions,
Photometrics, Rigging, and Stage Lifts.

ESTA encourages active participation in the Technical Standards Program. There are several ways to
become involved. If you would like to become a member of an existing working group, as have over three hundred
people, you must complete an application which is available from the ESTA office. Your application is subject to
approval by the working group and you will be required to actively participate in the work of the group. This
includes responding to letter ballots and attending meetings. Membership in ESTA is not a requirement. You can
also become involved by requesting that the TSC develop a standard or a recommended practice in an area of
concern to you.

The Event Safety Working Group, which authored this (set of) Standards, consists of a cross section of
entertainment industry professionals representing a diversity of interests related to event production, insurance
and legal matters, rigging and stage machinery for theatrical events. ESTA is committed to developing consensus-
based standards and recommended practices in an open setting. Future Event Safety Working Group projects will
include updating this publication as changes in technology and experience warrant, as well as developing new
standards and recommended practices for the benefit of the entertainment industry.
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Investors in Innovation

The Technical Standard Program (TSP) is financially supported by companies and individuals who make
undirected donations to the TSP. The Investors in Innovation when this standard was approved by ANSI's Board
of Standards Review include these companies and individuals:

VISIONARY LEADERS ($50,000 & up)
ETC

PLASA

VISIONARY ($10,000 & up; >100 employees/members)
Chauvet Professional

Cisco

Columbus McKinnon Entertainment Technology

VISIONARY ($5,000 & up; 20-100 employees/members)
Altman Lighting, Inc.

German Light Products

JR Clancy

McLaren Engineering Group

Rose Brand

VISIONARY ($500 & up; <20 employees/members)
About the Stage

B-Hive Industries, Inc.

Scott Blair

Boston lllumination Group

Candela Controls, Inc.

Clark Reder Engineering

Tracey Cosgrove & Mark McKinney
Doug Fleenor Design

EGI Event Production Services
Entertainment Project Services

ProSight Specialty Insurance
Robe
Disney Parks Live Entertainment

Stage Rigging

Theatre Projects

Theatre Safety Programs
TMB

Limelight Productions, Inc.
Link

John T. McGraw

Mike Garl Consulting

Mike Wood Consulting

Reed Rigging

Reliable Design Services
Alan Rowe

Sapsis Rigging Inc.

Steve A. Walker & Associates

Neil Huff Dana Taylor
Interactive Technologies Steve Terry
Jules Lauve Vertigo

Brian Lawlor WNP Services
Michael Lay

INVESTOR ($3,000-$9,999; >100 employees/members)

Actors' Equity Association Lex

Barbizon Lighting Company NAMM

Golden Sea Professional Lighting Provider
IATSE Local 728
IATSE Local 891

INVESTOR ($1,500-$4,999; 20-100 employees/members)
Area Four Industries

American Society of Theatre Consultants

BMI Supply

City Theatrical Inc.

H&H Specialties, Inc.

INVESTOR ($200-$499; <20 employees/members)
ChamSix

Bruce Darden

Guangzhou Color Imagination LED Lighting
Indianapolis Stage Sales & Rentals, Inc.
Kenney Drapery Associates, Inc.

L1 Inc.

Lighting Infusion LLC

Scott Madaski

Mediam Sp. zo.o.

Rosco Laboratories
Texas Scenic Company

InterAmerica Stage, Inc.

Lycian Stage Lighting

Niscon Inc.

Tomcat Staging, Lighting and Support Systems

Karen Miller

Nanyi Audio & Lighting Enterprise Co., Ltd.
Qdot Lighting Ltd.

Sanko Device Co. Ltd.

Show Light Oy

Shawn Silverman

Steve Vanciel

Ralph Weber
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SUPPORTER ($50 - $2,999; >100 employees/members)
Harlequin Floors

SUPPORTER ($50 - $1,499; 20-100 employees/members)
ACT Lighting Inc./AC Power Distribution

ARM Automation, Inc.

lan Foulds, IATSE Local 873

General Lighting Electronic Co. Ltd.
Guangzhou Shenghui Electronic Technology
Guangzhou YaFeng Optoelectronic Equipment Co.
Guangzhou Yilaiming Photoelectric Technology Co.,
Ltd.

ELECTRON SA

HAYA Light Equipment Ltd. Co.

High Output

InCord

Intella Systems Co., Ltd.

iWeiss

LA ProPoint, Inc.

SUPPORTER ($50 - $199; <20 employees/members)
Adam Blair

Alyxzander Bear

Capture Visualisation AB

Chip Scott Lighting Design

DMX Pro Sales

Emilium GmbH

Peter Erskine

Foshan Leiyuan Photoelectric Co. Ltd.

Jack Gallagher

Tony Giovannetti

Pat Grenfell

John Huntington

Beverly and Tom Inglesby

Klik Systems

Luminator Technology Group

LUPO SRL

Moss LED Inc.

Nanshi Lighting

Oasis Stage Werks

Shenzhen Ifountain Technology
Skjonberg Controls Inc.

Stage Equipment & Lighting
Stagemaker

Stageworks

Syracuse Scenery and Stage Lighting Co., Inc.
Taurus Light Co. Ltd.

Ultratec Special Effects

Vincent Lighting Systems

Zhisheng Huang

Zhuhai Shengchang Electronics Co.

Eddie Kramer
Jason Kyle

David Lascaut
Jason Livingston
LuxBalance Lighting
Tyrone Mellon, Jr.
Lizz Pittsley
Sigma Net
Michael Skinner
Studio T+L
TELMIC Neo
Terrier Marketing
Arjan van Vught
Lars Wernland

Memorial donor: The Estate of Ken Vannice

All donations to the Technical Standards Program support the TSP in general. They are not directed to, or for the
benefit of, any particular technical standard project, or to any Working Group working on any particular standard
or project. If you would like to help support the Technical Standards Program in its work, please consider becoming an
Investor in Innovation by visiting our website at http://tsp.esta.org/invest or by contacting the ESTA office at 1-212-244-

1505 and selecting "Technical Standards Program" from the menu.
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Contact Information

Technical Standards Manager
Karl G. Ruling

ESTA

271 Cadman Plaza, PO Box 23200
Brooklyn, NY 11202-3200 USA
Phone: 1-212-244-1505

FAX: 1-212-244-1502
karl.ruling@esta.org

Asst. Technical Standards Manager
Richard J. Nix

ESTA

271 Cadman Plaza, PO Box 23200
Brooklyn, NY 11202-3200 USA
Phone: 1-212-244-1505

FAX: 1-212-244-1502
richard.nix@esta.org

Technical Standards Council Co-Chairpersons

Mike Garl

Mike Garl Consulting LLC
Phone: 1-432-694-7070
mike@mikegarlconsulting.com

Mike Wood

Mike Wood Consulting LLC
Phone: 1-512-288-4916
mike@mikewoodconsulting.com

Event Safety Working Group Chairperson
Dr. Donald Cooper

Event Safety Alliance

dcci1@neo.rr.com
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The working group members at the time this standard was approved by the consensus voting body on 10
December 2020 are listed below.

Voting members:
Angie Chamberlain; 930 Club; I; EW
Ryan Riordan; Accurate Staging, Inc; P; EQP
Keith Sklar; Actors’ Equity Association; P; PA
Anthony Davis; AD Davis Entertainment Group, Inc.; P; DE
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Andrew Young; Andrew Young; I; EW
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Claire Wright; Buddy, LLC; P; EQP
Mike Aug; Chicken Scratch LLC; I; EVP
Monique Corbeil; CITT/ICTS; P; G
Janet Sellery; CITT/ICTS; A; G
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Jeffrey M. Reder; Clark-Reder Engineering, Inc.; P; DE
Kevin Pew; Digital Sound Systems; P; DR
Jeremy Dixon; Digital Sound Systems; A; DR
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Janine A. Jordan; Electronic Music Alliance; P; G
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Foreword

The Event Safety Guide was first published by the Event Safety Alliance in 2014, as a guideline for discourse
regarding the many aspects of special event safety. It originated in the UK Health and Safety Executive's HSG195
"The event safety guide (Second edition) A guide to health, safety and welfare at music and similar events."
where its purple cover subsequently led to its reference as, simply, "The Purple Guide". In 2016 the Event Safety
Working Group was established within ESTA's Technical Standards Program for the purpose of converting the
Event Safety Guide chapters into formally recognized, consensus-based standards that could be universally
referenced across special events organizers, producers, enforcement agencies and user-groups. This document
is part of a compilation of many such chapters, intended to be used in conjunction with each other, as a collection
of standards, which are used to establish a reasonable standards for care and public safety for special events.
Because event technology and requirements constantly evolve, so too will this collection of standards change and
evolve to accommodate industry needs.

It has been assumed in the drafting of this standard that the execution of any design provision is entrusted to
appropriately qualified and experienced people, and that any fabrication and use provision is carried out by
qualified and suitably experienced people and organizations.

This standard presents a coordinated set of rules that may serve as a guide to government and other regulatory
bodies and municipal authorities responsible for the guarding and inspection of the equipment within its scope.
The suggestions leading to accident prevention are given both as mandatory and advisory provisions;
compliance with both types may be required by employers of their employees.

Compliance with this standard does not of itself confer immunity from legal obligations.

This document uses annex notes to provide additional reference information about certain specific section
requirements, concepts, or intent. Subject matter with a corresponding annex note reference is identified by the
asterisk (*) symbol, and the associated reference text is found in Appendix A, Commentary, identified with the
referring text section number — e.g. an annex note to section 3.2 will be identified in Appendix A, Commentary as
A.3.2. The annex notes are informational only, and do not add or subtract from the mandatory requirements of this
standard.

© 2021 ESTA/ESA 1 ES/2019-20010r2



ANSI ES1.7 - 2021 Event Safety — Weather Preparedness

Introduction

All events are impacted in some way by weather. Managing the hazards associated with weather are critically
important, and can only be effectively addressed with appropriate planning and execution of mitigation actions. At
their web page on Weather Safety at Venues and Public Gatherings’, the American Meteorological Society
stresses the importance of venue operators and event organizers being situationally aware of every weather risk
that can occur, and of proactively planning to mitigate those risks.

Using technologies readily available to the consumer, general weather forecasts across large areas can be
predicted with a reasonably high degree of accuracy. As the overall area of effect decreases, so too does the
accuracy and reliability of these consumer technologies. Broad areas of coverage — over square miles, for
example — can be captured within the scope of multiple radar or other monitoring systems. When considering that
an outdoor event may encompass an area of only a few thousand square feet, it should be apparent that the
accuracy necessary to pinpoint potential conditions over such a small area is quite challenging, but not
impossible. However, demanding predictions within such a small area may be an unreasonable expectation, when
reliance on such a thing may inherently place event participant in a reactive mode. Usually, it is prudent to monitor
weather activities over a larger area, so that the time required to perform actions necessary for mitigation does not
force a reactive response.

While rain, snow and lightning each represent unique hazards, the single largest hazard for outdoor events and
temporary structures has proven to be wind. Due to its dynamically fluid nature, wind is also a difficult hazard to
precisely predict, especially within a small area of effect.

This standard gives guidance on how to plan for and mitigate against weather-related hazards associated with
special events.

1 Scope, purpose and application

The scope of this standard covers the consideration, development and use of event planning strategies that
mitigate weather-related risks associated with live events, and with their associated temporary special event
structures. Its scope includes both indoor and outdoor events, because each have considerations for the event
participants. Its scope includes only public-access events, and private events where jurisdictional permits are
required.

1.1 Purpose

The purpose of this document is to provide guidance on identifying weather-related hazards, monitoring
technologies, and the basic requirements necessary to develop and implement risk mitigation actions associated
with weather.

1.2 Intent
This document is intended for use by event producers, and by enforcement officials, in order to help establish and
maintain reasonable standards for care and safety for special events.

1.3 Application

This document is one part of a larger collection of standards relating to special event safety. The requirements of
the complete collection shall be considered in relation to the application of this standard, where necessary to
coordinate and correlate all related requirements into the scope of a special event. Where an approved standard
does not exist, the current edition of the Event Safety Guide shall be used as a reference for guidance. Other
resources may be used, based on the relevance of the subject matter.

1.4 Normative references

The following documents contain requirements relating to the scope of this standard. They are provided for
guidance only, unless otherwise referenced specifically elsewhere within this standard. Where a specific version is
not given, the version applicable to the event jurisdiction shall be used.

International Fire Code
International Building Code

1 https://www.ametsoc.org/index.cfm/ams/about-ams/ams-statements/statements-of-the-ams-in-force/weather-
safety-at-venues-and-public-gatherings/
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NFPA 101 Life Safety Code, 2015 edition

ANSI E1.21, (current edition), Entertainment Technology - Temporary Structures Used for Technical Production of
Outdoor Entertainment Events

National Oceanic and Atmospheric Administration (NOAA), Lightning Safety Toolkit for Outdoor Venues

Event Safety Guide (ESG)*, © 2014 Event Safety Alliance of USA, Inc, specifically these chapters:

ESG Chapter 2, Planning and Management (ref from section 3)

ESG Chapter 5, Medical, Ambulance and First-aid Management (ref from section 9)
ESG Chapter 6, Communication (ref from section 5)

ESG Chapter 7, Weather Preparedness (ref from Annex B)

ESG Chapter 8, Venue and Site Design (ref from section 3)

2 Definitions
2.1 Forecast. The gathering, evaluation, assessment, and use of weather-related data for prediction purposes.

2.2 Forecast, extended. A forecast of weather conditions for a period extending beyond three or more days
from the day of issuance.*

2.3 forecasting, short-range. A weather forecast made for a time period up to 48 hours.*
2.4 Nowcast. A short-term weather forecast, generally for the next few hours.*

2.5 On-site monitoring. The gathering of weather-related data using equipment located on the event site, or
using remote technologies for the purpose of monitoring and predicting weather hazards at or near the event site.

2.6 shall: denotes a mandatory requirement.
2.7 should: denotes a recommendation.

3 Advance planning and site selection*

Event planners shall determine if a formal weather preparedness plan is necessary for the event. Event size,
location, number and demographic of anticipated attendees, availability of infrastructure shall all be considered in
this determination. When formal weather preparedness plans are deemed necessary, they shall meet the
requirements of this standard. Where they are not deemed necessary, this standard shall be used as a guideline,
with all reasonable effort taken to meet the requirements herein.

Site selection shall be done in accordance with Chapter 2, Planning and management, and Chapter 8, Venue and
site design of the Event Safety Guide. Site locations shall be evaluated on the basis of any localized or unique
weather conditions reasonably foreseeable or known to occur due to geographic location, terrain, presence of
surrounding structures and other local conditions.

3.1 Site location

Sites shall be evaluated based on location, size and availability of egress and evacuation pathways, where
weather conditions may require evacuation of the site or structure(s), or where the operations management plan
requires actions to be taken based on weather conditions.

3.2 Site climate profile.

Weather planning shall consider acquiring and documenting a site climatological profile, comprised of what
weather conditions can be expected for a specific location and time of year. History of winds, temperatures,
precipitation, and lightning within an event radius of not less than 8 miles shall be gathered as part of the site
climate profile evaluation.

3.3 Determination of services required.
The need for remote monitoring, professional meteorologists or other forecasting services shall be identified and
evaluated in the event planning phase. A professional meteorologist should be included in the evaluation process.
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3.3.1. Basic requirements for services shall include a weather information source, or service, with the ability to
provide long-range forecasting, short-range forecasting and nowcasting information for weather events, such as
temperatures, winds, lightning, thunderstorms, rain, and snow.

3.3.2. The use of multiple technologies for public announcements is recommended. Such technologies may
include mobile apps, SMS alerts and visual displays.

3.4 Operations management plan requirements for weather
Requirements for mitigating weather-related risks shall be included in the event’'s management plan.

3.4.1 Weather preparedness plan required. A written weather preparedness plan shall be developed as part of
the event planning processes. The weather preparedness plan shall be specific to the event, relative to the event
site and the site’s specific weather patterns. The plan shall include the site climate profile information, if required
by section 3.2.

3.4.2 Coordination with remote forecasting services. If remote forecasting services are deemed necessary to
achieve the intended weather preparedness goals, such services shall provide forecasting products capable of
meeting the event’s specific weather preparedness plan requirements and triggering action thresholds. The
weather preparedness plan shall be coordinated with the remote forecasting services.

3.4.3 Coordination with other hazard management systems. Where weather hazards present human
comfort-related risks, the operations management plan shall include those risks, and associated response
actions.

3.5 Event-specific weather risk assessment*
Weather planning shall include an event-specific evaluation and assessment of the minimum time required to
execute any mitigation action, and shall determine the maximum permissible time to complete any such action.

3.5.1 The weather risk assessment shall consider the total amount of time required to complete any sequence of
mitigation actions, up to and including show-stop and site evacuation.

3.5.2 The weather risk assessment shall consider what circumstances will permit a change in mitigation
sequence, up to and including an escalation of the sequence to a show-stop and site evacuation.

3.5.3 The weather risk assessment shall consider site-specific criteria, such as infrastructure, terrain, and
prevailing weather patterns.

3.5.4* The weather risk assessment shall determine the radius boundaries from the event site center, to be used
for monitoring, alerting, and triggering of weather-related hazard mitigation actions. Multiple boundaries shall be
permitted, where a single boundary conflicts with the risk assessment of multiple hazards. Radius boundaries
shall be coordinated and used in conjunction with time-dependent thresholds, based on the time required to
perform actual mitigation actions.

4 Organizational structure.*
Life safety is the highest priority of this standard. Live event producers shall establish a clearly defined
organizational decision-making process for all actions relating to life safety.

4.1 Designated person required.

The organizational structure for life-safety decisions shall clearly identify the individual(s) responsible for weather
hazard response decisions, and shall clearly identify their roles and responsibilities within the organizational
decision making process.

4.2 Multiple designated persons permitted.
Multiple onsite designated persons shall be permitted if all of them are in direct communication with each other,
and can jointly effect immediate response to imminent weather threats.

4.2.1 If the weather preparedness plan includes remote (off-site) forecasting and alerting, primary points-of-
contact shall be designated for each remote service.
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4.2.2 Multiple remote points of contact shall communicate with the same onsite designated person, who receives
forecasts and alerting communications as determined by the requirements of section 4.1. If a weather threat
becomes imminent, on-site or remote consulting meteorologists shall communicate in accordance with the
planned communication structure.

4.2.3 Direct communication line required. Real-time communication methods shall be used to notify
designated persons of potential and imminent weather threats.

5 Communication*
Live event producers shall define communications systems, protocols and sequences in accordance with Chapter
6 of the Event Safety Guide.

5.1 Emergency communication systems required.
Live event producers shall identify all methods of communication required for use as part of the weather
preparedness plan, by and between those individuals identified by the administrative requirements of section 7.

5.2 Communication redundancy required.
Communication systems shall be designed and installed with redundancy to ensure that failure of one
communication element does not disable the remaining emergency communication system elements.

5.2.1 Exceptions.

Communication redundancy is not required where all event participants are within earshot, and emergency
communications can be quickly and reliably delivered to to all event participants using unaided voice
communication.

5.3 Extent of communication system coverage.
Communication systems used for weather hazard plan activation and response shall extend to include all
personnel and attendees of the event.

5.4 Communication sequence.

The sequence of communication shall be established in accordance with section 4, Organizational structure, but
shall not be restricted by a sequence that delays public communication of weather hazards.

Security and crowd management personnel shall be notified prior to public notification.

5.5 Testing and verification.
Communication systems used for weather hazard plan activation and response shall be tested and verified prior
to the event site being opened to public access.

5.6 Public address system requirements.
The communication system shall clearly define the method of communication, and individuals responsible for
public address announcements, of any weather hazard mitigation procedure requiring attendee action.

5.6.1 Announcements. Public announcements regarding weather hazard plan actions required shall be accurate
and unambiguous.

5.6.2 Announcement duration. Public announcements regarding severe weather actions required shall continue
throughout the implementation of any such action. All weather information must be consistent through all
communication channels.

5.7 Trained personnel.
Personnel shall be trained to use the communication equipment, and shall be trained to execute the plans and
processes within their assigned roles and responsibilities.

6 Forecasting and monitoring requirements
Weather forecasting and on-site monitoring of actual conditions shall be required. Monitoring data used for
forecasting purposes shall only be assessed by professional meteorologists.
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6.1 General forecasting requirements.
Weather forecasting shall meet the requirements of this section. Nowcasting and on-site monitoring shall be
synchronized to provide interactive and comparative reports.

6.1.1 Extended forecasting. Extended forecasting should be used during the event planning process, as part of
the event’s management plan regarding delay or cancellation of the event due to weather-related circumstances.

6.1.2 Short-range forecasting. Short-range forecasting shall be used in the event planning process, as part of
the event’'s management plan regarding risk mitigation, event delay or cancellation due to weather-related
hazards.

6.1.3 Nowcasting. Nowcasting should include interactive weather maps.
6.2 Monitoring requirements.
6.2.1* On-site monitoring. Onsite weather monitoring-shall be required.

6.2.1.1* Lightning. Weather monitoring shall include high-precision lightning monitoring, reported for the radius
boundaries as designated in the weather preparedness plan.

6.2.1.2 Wind. Anemometers shall be located in accordance with ANSI E1.21 (current edition). Where the event
has no production structures, the anemometer shall be located in accordance with the manufacturer's instructions,
or as directed by a qualified person.

6.2.2 Off-site monitoring
Off-site monitoring shall require direct and real-time communication with on-site monitoring personnel.

7 Administrative requirements*
The requirements of this standard shall be fully coordinated with the event’s management plan, and with the
event's emergency response procedures.

7.1 Organizational structure.
Event producers shall establish an organizational hierarchy for management, communication, and execution of
weather preparedness activities.

7.1.1 The organizational hierarchy shall identify specific person(s) in responsible charge, their respective
capacities and responsibilities within the weather preparedness plan administration.

7.1.2 The administrative requirements shall include a risk assessment of reasonably foreseeable weather
hazards, and the actions required in response to each hazard.

7.1.3 The administrative requirements shall include an assessment of the time required to perform mitigation
actions, relative to any triggering thresholds that may be established.

8 Interruption of show

Weather-related conditions that will result in day-of-show delay or cancellation, or show-stop during an event,
shall be coordinated with the event’'s management plan, and with the event's emergency response plan. show-
stop conditions shall require coordination with the event crowd management plan.

8.1 Show stop with delay.

Temporary weather-related show stops, made with intent to resume normal show operations, shall only be
considered in circumstances where weather conditions are continuously monitored and assessed by a
professional meteorologist, during the show stop period.

8.2 Resuming normal show operations.
When a show stop due to weather-related risks occurs, normal show operations shall only commence with
approval from the professional meteorologist actively monitoring the current weather conditions.
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8.2.1 Delays due to wind. When a show stop occurs as a result of wind conditions, normal show operations
shall not resume until wind speeds have reduced below the wind speed triggering thresholds for not less than
thirty minutes, or upon approval from a professional meteorologist.

8.2.2 Delays due to lightning. When a show stop occurs as a result of lightning, normal show operations shall
not resume until after 30 minutes have passed with no new strikes within the alert radius, or upon approval by a
professional meteorologist using guidance for resuming the event from NOAA's Lighting Safety Toolkit for Outdoor
Venues.™

9 Other Weather Hazards
Other weather-related hazards shall be identified and evaluated in accordance with section 3.5.

9.1 Heatstroke.
Heatstroke hazards shall be evaluated using the WBGT hazard table in Annex C.

9.2 Dehydration
Dehydration risks shall be evaluated using the WBGT hazard table in Annex C

Annex A — Explanatory information

A1.4 Normative references. This standard currently references chapters from the Event Safety Guide, but
intends to update those references to their corresponding ANSI ES1 standards once approved.

A2.2 Extended forecast. The U.S. National Weather Service issues extended forecasts for the three- to five-day
period ahead.

A2.3 Short-range forecast. The U.S. National Weather Service issues short-range forecasts by part of the day,
for example, today, tonight, etc.

A2.4 Nowcast. The U.S. National Weather Service specifies zero to three hours, though up to six hours may be
used by some.

A3 Advance planning and site selection. The nature and complexity of the plan will be unique for each event.
The weather preparedness plan should incorporate event size, event location, the number and demographic of
anticipated attendees, the vulnerability of permanent and/or temporary structures (e.g. stages, inflatables, tents,
seating areas, etc.), availability and proximity of infrastructure for refuge, availability and proximity of
transportation, etc.)

A3.5 Event-specific weather risk assessment. In the context of this standard, “assessment of risk” implies risk
evaluation and reduction. It is important to fully assess the amount of time required to execute weather hazard
mitigation actions, relative to the available time allowed by their respective forecasting, monitoring, and triggering
thresholds. Evacuation time will be dependent on crowd size, crowd demographic and mobility, and distance to
refuge. Likewise, the speed of the weather hazard as it moves toward the venue must be taken into account. The
weather preparedness plan should be flexible so as to set a safe radius which will serve as a trigger for the
weather evacuation decision. Weather forecasting and monitoring should then be aligned with the specific safe
radius as determined by the weather preparedness plan for the event. Refer to ANSI E1.21 and the Event Safety
Guide for additional information.

A3.5.4

A7.1.3 The time needed to execute the mitigation actions is generally constant, but the radius is variable based
on factors such as lighting strike count, or the speed and direction of high winds along the approaching gust front.
Storm speed should be monitored and the radius distance adjusted accordingly. Alternatively, an assessment or
forecast of the arrival time of the hazard at a fixed radius (i.e. 8 miles or more) should be obtained.

Multiple boundaries can be very useful if the outermost boundary is used as a mitigation action triggering
threshold based on distance, with innermost boundaries demarcating the boundary for when mitigation actions
must be complete, based on rate of travel between the outermost boundary to the innermost boundary.
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Time needed to execute the mitigation actions must also consider crowd demographics and event site layout,
including the distance to refuge areas, if applicable.

A4 Organizational structure. The individual responsible for making decisions in response to a weather threat
must be designated, and must be clearly understood by all parties relevant to execution of weather-related
actions. The authority of this individual should be final.

Having good communication channels is key and must be arranged before any event. In the event of weather
hazards, a primary point of contact must be available to contact a designated weather organization or professional
meteorologist.

A5 Communication. During severe or adverse weather conditions, communication by and between venue staff
needs to be efficient, accurate and targeted. The communication response must be correlated to appropriate
trigger criteria and actions defined in the weather preparedness plan. As time is of the essence during a weather
hazard situation, all communication should, as much as possible, be rehearsed during training and exercises.

The sequence of communication needs to be considered, allowing technical departments, security and event staff
and food and beverage/merchandising to make preparations before the audience is advised.

Performers can be of great value in calmly asking guests to take action, assuming that they are willing and able to
relay this important information. They should not be solely relied upon to communicate this important information,
but should be asked to do so if their special connection with audience members could make the process
smoother.

A6.2.1 Onsite monitoring. Onsite monitoring is useless without proper interpretation of data. Onsite monitoring
of wind speeds can result in a reactive mode response if no plan exists, if an existing plan is ignored, or if
triggering thresholds are unrealistic given the time it may take to perform mitigation actions. This is also a
communication and risk assessment topic.

A6.2.1.1 Many lightning monitoring services and applications are available, and should be used.

A7 Administrative requirements. Refer to ANSI E1.21, current edition for additional resources for Operations
Management Plan examples.

A8.2.2 This reference can be found online here: https://www.weather.gov/safety/lightning-toolkits
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Annex B - Example Weather Action Matrix

This table is an example only, and is not intended to be all-inclusive. It is intended to give the reader a better
understanding of how a risk matrix might be formatted. The actual risk matrix must consider all circumstances
identified in the event-specific weather risk assessment (Section 3.5). This example uses a stadium event as a
model. The matrix headings for equipment, systems, and areas may — likely will — differ for each venue or
location. A different and more extensive example can be found in the Event Safety Guide, Chapter 7.

SPECTATOR VIDEO
THREAT ALERT METHOD FIELD (STAGE) PARKING MARKETPLACE SEATING PRODUCTION TICKETING
1 long air horn blast +
TORNADO ACTIVITY Stafijracion IMMEDIATE RETREAT TO NEAREST DESIGNATED SHELTER AREA
communication with PA
announcement
ORGANIZED EVACUATION IN ACCORDANCE WITH EVENT EVACUATION PLAN
Move under Add bracing cables or Stay in box
Move under stadium Return to bus Move under stadium stadium or return prepare to lower to gﬁi ce
to vehicles floor/ground
Move under .
Move under stadium Return to bus Move under stadium stadium or return N/A Stagﬂlir;:ox
to vehicles
Move under Stay in box
WINDS 26-30 MPH Text, radio Move under stadium Return to bus Move under stadium | stadium or return Check rigging gﬁice
to vehicles
Move under Stay in box
WINDS 20-25 MPH Text Move under stadium Return to bus Move under stadium stadium or return Check rigging gﬂice
to vehicles
STORM/LIGHTNING
TRACKING . . . . - .
TOWARDS SITE Text Monitor Monitor Monitor Monitor Check rigging Monitor
(WITHIN 20 MILES)
RAIN EVENT
TRACKING . . : . .
TOWARDS SITE Text Monitor Monitor Monitor Monitor N/A Monitor
(WITHIN 20 MILES)

Table note: Refer to A3.5.4 for guidance on coordinating the hazard threshold triggers with time-based limits.
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Annex C — Wet bulb globe temperature risk table

The National Weather Service defines Wet Bulb Globe Temperature (WBGT) as “...a measure of the heat stress
in direct sunlight, which takes into account: temperature, humidity, wind speed, sun angle and cloud cover (solar
radiation). This differs from the heat index, which takes into consideration temperature and humidity and is
calculated for shady areas. If you work or exercise in direct sunlight, this is a good element to monitor. Military
agencies, OSHA and many nations use the WBGT as a guide to managing workload in direct sunlight.”

More information about WGBT is contained in the OSHA Technical Manual, Section lll, Chapter 4, found at:
https://www.osha.gov/dts/osta/otm/otm_iii/otm_iii_4.html.
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