Continuing Challenge Tabletop Exercise

2021 ONLINE TABLETOP (TTX) Scenarios for:

 Anhydrous Ammonia – Industry
 Propane Tank On-Site Transfer to New Tank
 Anhydrous Ammonia – Truck Transfer of NH3
 Chlorine Release – Facility and Transport
Scenario Readiness
This Situation Manual (SitMan) provides exercise participants with all the necessary tools for
their roles in the exercise. The Workbook will provide a step-by-step approach to addressing
“Inject” messages that trigger a set of activities that the TTX participants will work on during the
exercise. Each Inject is a bite-sized project that shows the importance of the scenario objectives.

Preface
Exercises are a critical component in the emergency management process to identify strengths
and areas for improvement to achieve a greater level of collective preparedness.
The Tabletop Exercise (TTX) is designed to be enjoyable, interactive, and easy to follow. The
scenario is broken down into bite-sized inject situations that ALL participants can experience
and participate. engages during the first hours of the emergency event scenario.
The primary emphasis of the TTX is to ensure that local emergency response system participants
demonstrate the ability to coordinate and communicate as an incident management team. The
command team will demonstrate their command and control skills to develop team focus on key
critical tasks that occur during the first hours of a catastrophic event.
→ Coordinate the local hazmat emergency planning and response between business,
industry, and community.
→ Perform an incident hazard and damage assessment that would trigger recognition of
escalating circumstances that would require regional, state, and federal resources.
→ Ensure that early notification of critical local, regional, state, and federal resources occur
so that they respond in a timely way to arrive with a force that can control life,
environment, and property loss before escalating circumstances cause disastrous losses.
→ Ensure that the command team is aware of the nuances of the local, state, and federal
emergency management system so that coordination and communication between
agencies and responders properly aligns with ICS, IMS, and the community, state, and
federal emergency plans.
This Situation Manual (SitMan) provides exercise participants with all the necessary tools for
their roles in the exercise.

Special Handling Instructions
The TTX local sponsoring agency will work with an EPA assigned TTX Facilitator and together
they will develop an Exercise Design Team (EDT) to provide local information and participants
to engage the TTX. They may decide to designate the materials as For Official Use Only
(FOUO) so that sensitive information is not disclosed to unauthorized personnel.
If deemed FOUO by the EDT, all exercise participants should follow appropriate guidelines to
ensure proper control of information within their areas and safeguard, handle, transmit, and store
this material in accordance with current information security policies and directives.
Reproduction of the sensitive information, in whole or in part, is prohibited without prior
approval from the EPA Region 9 TTX Coordinator (approval will be coordinated by the EPA
assigned TTX Facilitator assigned to the local sponsoring agency by the EPA Region 9
Coordinator).
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Agency Notifications – Transportation Incident
Incident Description:
Date

Time

Location

Agency

Type:

Time
Notified

Time All
Clear

Notes

General Agencies
911 Call
State OES
Local OES
NRC
CST
Other
Transportation Mode(s)
Highway (State/local)
Water (Coast Guard)
Rail (UP, CPS, local)
Air - FAA airport flight
route
Other (US DOT, etc.)
Local Agencies
Fire
Police
State
County
City
DOT County works
Fish and Wildlife
HazMat Response Teams
Fire
Law Enforcement
OES
Contractor
Industry Contacts
Shipper
Carrier
Chemical Manufacturer
HazMat Teams
Recovery Teams
Tow trucks or crane
Trade Associations (WPGA,
etc)
Clean up Services

Form Produced by Paul Horgan – Paul Horgan hmctman@gmail.com
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ChemResponder - https://www.fema.gov/sites/default/files/2020-07/fema_cbrn_chemresponder_fact-sheet.pdf
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INCIDENT ACTION PLAN HAZARD ASSESSMENT (ICS 215A)
1. Incident Name:

2. Incident No.

3. Date/Time
Prepared:

4. Operational Period: Date From:

Date To:

Time From:

Time To:

5. Hazard Zone
#: __

6. Hazard Zone Name: ____________________________________

7. Operations and activities in the Hazard Zone:

8. Hazard Topic
1. Chemical/Flammable

9. Hazard, Risk, and Threat Descriptions for Emergency Response
1. Chemical/Flammable
SOP

10. Protection Factors
Ref.

Detection Systems

a.

Toxic liquified gas

b.

Toxic solids

a. Fire smoke Y or N
b. Fire heat Y or N

c.

Flammable liquid

c. Chemical Y or N

d.

Flammable gas

First alert _______ ppm

e.

Flammable solids

Ventilation ______ ppm

f.

Oxidizer

Shunt Trip ______ ppm
2. Mechanical System
SOP

Ref.

g.

Corrosive

d. Video Surveillance Y or N

2.

Mechanical

a.

High Side
Components

b.

Low Side Components

c.

Gas-fired equipment

d.

Vented fugitive vapor

e.

Boiler or heaters

3.

Risks and Threats

a.

Flash fire/fire load

b.

Sources of Ignition

k. Full-face APR - _____

c.

BLEVE or explosion

l.

d.

HP aerosol, gas, liquid

m. SCBA - ______

e.

Hydrostatic pressure

n. Entry suits Level - _____

f.

Hydraulic shock

g.

High voltage electrical

h.

Failed cut-out or PRV

i.

Sewer/Storm Drains

q. Manage energy flow

j.

Solar/Generator
power

r. Evap coils - on or off

4.

Dangerous
Conditions

t. NH3 pumps - on or off

a.

Clear exit ways

b.

e. Over-press. alert ___ psi
Fire protection
f. Fire Extinguishers (ABC).
within 75 ft.- ______
g. Fire sprinklers Y or N
Pressure control
h. Equalizer/diffuser Y or N

3. Risks and Threats
SOP

Ref.

i.

Comp. Cut-out ___ psig

j.

PRV ___________ psi

Emergency Equipment

4. Dangerous Condition
SOP

Ref.

Escape hoods - _____

o. Portable Fan - Y or N
Emergency Mitigations
p. Control ignition sources

s. Condenser - on or off
5. Key Readiness Information assistance:

u. Compressors - on or off

Slip and fall

Hazmat transportation: DOT Response Guide
www.phmsa.dot.gov/sites/phmsa.dot.gov/files/docs/ERG2016.pdf

v. Compressors Y or N

c.

High piled stock

SDS, bill of lading, or manifests, Chemtrec (800-467-4922)

d.

Overhead risks

x. Pressure mgt. Y or N

e.

Open
scuttles/skylights

Hazmat fixed facility: WISER https://webwiser.nlm.nih.gov/ , facility and
community shelter-In-Place, evacuation or staging areas: See facility ERP
and/or Google County name - hazmat area plan

y. Ventilation Y or N

f.

Forklift/truck traffic

National Weather Service: https://www.weather.gov/afc/hazmat

g.

High-pile pallet
storage

Hazmat Ref. Links: https://tools.niehs.nih.gov/wetp/index.cfm?id=2277

w. King valve Y or N

z. Remote controls Y or N
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ICS 208-NH3
Site Safety and Control Plan

1. Incident Name:

2. date Prepared:

3. Operational
Period:

Time:
am/pm

Section I. Site Information
4. Incident Location:
Section II. Organization
5. Incident Commander:

6. HM Group Supervisor:

7. Tech. Specialist-HM Reference:

8. Safety Officer:

9. Entry Leader:

10. Site Access Control Leader:

11. Asst. Safety Officer-HM:

12. decontamination Leader:

13. Safe Refuge Area Mgr:

14. Environmental Health:

15.

16.

17. Entry Team: (Buddy System)
Name:

18. HM Group Supervisor; decontamination Element:
Name:
PPE Level:

PPE Level:

Entry 1

decon 1

Entry 2

decon 2

Entry 3

decon 3

Section III. Hazard/Risk Analysis
19. Material:
Qty.
Phys.
pH
IDLH F.P. & Ign. Vapor Vapor
LEL UEL
Container type
Sp.
B.P. Temp. Pres. Den.
Grav.
State
#'s or gal.
AEGL-2
Liquid
Low
Receivers,
Aerosol,
Dense Aqua NH3 IDLH 300PPM F.P -N/A 1204 f
129 psia @ 0.06 (air =1) Gas = 0.6 @ 15
to 25
to
Anhydrous Ammonia High/
@ 32F 32F
Pressure vessels, and/or
Gas, Vapor, liquid 11.6
16%
28%
70F
cylinders

13.2

AEGL2
220PPM

0.0481 lb/ft3

B.P. -28F

Liq. = 0.68
@ -28F

Comment: See back page for summary of hazards, risks, threats, and response recommendations. Dalton’s law of partial pressure establishes that an
aerosol release can create temperatures as low as -80°F. The vapor expansion rate from liquid to vapor: 840:1 at standard temperature and pressure (STP)
conditions of 32°F/0°C and 1 atmosphere; Approximate absorption rate of vapor to water = 1300:1. For Acute Exposure Guide Level (AEGL) - See Box
28 “Medical Monitoring.” NH3 released from a refrigeration system could include combustible compressor oil that can lower the LEL to 8% or 80,000
PPM.

Section IV. Hazard Monitoring
20. LEL Instrument(s):

21. O2 Instrument(s):

22. Toxicity/PPM Instrument(s):

23. Radiological Instrument(s):

Comment: Monitor ammonia vapor to set limits for the protective action zone, PPE requirements, evacuation movement, and personnel accountability. Safety Plan should include
reference to entry team checklist, safety checklist, decontamination, rehab, and the Technical Specialist - Planning checklist. Flammability concern starts at 1/4 of LEL (20,000 to
40,000 PPM) when the ammonia vapor is contained within a room or confined area where sources of ignition are present.

Section V. Decontamination Procedures
24. Standard decontamination Procedures:

YES:

NO:

Comment: Vapor exposure can be removed with an exhaust fan (monitor for signs of residual ammonia within clothing). Gross decontamination using water is required when the
victim or responder has liquid or aerosol stream exposure that has absorbed into clothing. Use water to thaw potentially frozen clothing (could be frozen to skin tissue). If freezing
is not an issue, remove clothing immediately and then flush with water for 15 to 30 minutes (depending on the depth of skin tissue burn). Eye exposure will require support to open
eyelids while performing water flush. Caution: flushing with unheated tap water may cause the victim extreme discomfort and potential thermal health risk. Move the victim to a
warm (60°F to 70°F) shower unit when possible and be prepared to treat for thermal shock or cardiac risk.

Section VI. Site Communications
25. Command Frequency:

26. Tactical Frequency:

27. Entry Frequency:

Section VII. Medical Assistance
28. Medical Monitoring:

YES:

NO:

29. Medical Treatment and Transport In Place: YES:

NO:

Comment: See Box 24 regarding thermal and cardiac threat; Utilize ICS 206 Medical
Plan and Entry Checklist for emergency medical and responder medical information
support. Chemtrec - 800-424-9300; also see SDS or poison control at 800-222-1222.
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General Description of a Release: Ammonia contained in storage vessels is made up of both liquid and gaseous forms
of ammonia. The gaseous ammonia collects in the top of the tank and builds pressure in accordance with the
temperature of the liquid (see vapor pressure table below). Usually, only the gaseous form is withdrawn for industrial
purposes. Industrial refrigeration systems circulate liquid NH3 to absorb heat.
The liquid flashes to vapor to absorb heat in the evaporator and returns to the compressor as a vapor to become a high
pressure gas. This gas transitions back to a high pressure liquid in the condenser, returning to the receiver to be pumped
to the cold room evaporator. When the release point involves liquid under pressure, a sub-zero temperature aerosol
that changes to a heavier-than-air dense gas cloud will roll along at ground level until ambient air thins it out and
vaporizes it to the atmosphere. Ammonia is caustic and will create a high pH when mixed with water.
A.

B.

Hazard Information: Pungent odor; aerosol and dense gas may look white because of condensation in the
air
1.

Ammonia vaporizes at room temperature. It boils at -28°F, has a liquid to vapor expansion rate of 1:870,
and a vapor density of 0.06 (air =1). Aerosol streams and dense gas clouds are extremely cold and will
lay low until heated with ambient air.

2.

CAS Registry No. 7664-41-7 and UN# 1005

3.

NH3 produces a relatively violent reaction with fluorine, chlorine, bromine, and iodine, especially when
liquid or dense gas mix.

4.

Ammonia is a base that reacts exothermically when mixing in water and with all acids and has a
1:1300 water to vapor absorption rate.

5.

Ammonia is soluble in water (generates heat), creating ammonium hydroxide. Aqua solutions of
ammonia will kill fish due to O2 depletion.

Risk: Life, Environment, Facility/Equipment
1.

Toxic gas irritates the respiratory system and damages skin tissue. Emergency medical care includes
oxygen therapy for respiratory injury and at least 15 minutes of flushing with water to reduce impact of
eye injury and for skin damage exposure.

2.

Contain contaminated solutions and do not allow entry into storm drain system or to a live body of water.
Toxic Inhalation Hazard (2008 DOT ERG)
SMALL SPILL

Pressure (psig)

Id# Material

-50

© Ammonia Safety and Training Institute. All rights
reserved.

C.

D.

First
ISOLATE
(Feet)

LARGE SPILL

Protect
downwind (miles)
day

Night

First
ISOLATE
(Feet)

Protect
downwind (miles)
day

Night

1005 Ammonia

100

0.1

0.1

500

0.5

1.4

1017 Chlorine

200

0.3

1.0

2,000

2.2

5.0

1052 Hydrogen Fluoride

100

0.1

0.3

1,000

1.1

2.2

1079 Sulfur Dioxide

200

0.2

0.7

1,250

1.3

3.6

2188 Arsine

600

0.7

2.5

3,000

4.4

9.5

Threats: Fire, Overpressure, Release
1.

Anhydrous ammonia contained within a room or confined area has flash fire potential when mixtures reach
15%-28%. Industrial refrigeration systems use compressor oil that may reduce the LEL significantly.

2.

Cylinders may burst when exposed to elevated temperatures (partially full cylinders are higher risks
than full or completely empty vessels). Minimum evacuation distances are 500 feet for a small cylinder
(125#) to 2,000 feet for a large vessel (500 gallon).

3.

Evacuees that are sheltered-in-place with controls on outdoor air ventilation are generally safer from
the impact of dense gas and explosion than those who escape through dangerous levels (above
AEGL 2) of vapor. ASTI recommends that flammability threat mitigation (control source of ignition
and ventilate) begin at 40,000 when the ammonia cloud is contained within a room or confined area.

Response and Decontamination
Approach upwind with SCBA and appropriate PPE (fire turnouts Level B). Response threat increases (higher
concern for skin damage) as the level of ammonia vapor exceeds 5,000 to 10,000 PPM. Always wear fully
encapsulated entry suits (level A) when working in or near dense gas and aerosol releases. Cover or
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contain the release until the source can be controlled; reduce pressure, if possible, by venting gas (not
aerosol or liquid). Avoid applying water to liquid or aerosol/dense gas release. Water can be used to contain
vapor (ahead of the dense gas cloud) while protecting downwind escape. Ventilation fans help move and
dissipate vapor and are helpful in decontaminating those who have been exposed to vapor. Flush with
water for aerosol or liquid exposure, being cautious with frozen clothing attached to skin: thaw before
removing clothing.
Section VIII. Site Map
30. Site Map: use Field Operations Guide for a
reference. Diagram the release pattern: fanning
(stable - warming on the rise), conning (normal
slow cooling on the rise), looping (unstable - fast
cooling on the rise) and the downwind pattern
(isolation zone and protective action zone). High
wind speed (>12 mph) causes faster diffusion of
gas plume than low wind speed (<6 mph); cold
and wet = low cloud and longer time for plume
diffusion.
Define the hot zone, initial isolation zone,
command post location, staging area, control
zones, evacuation gathering points, escape
routes, etc.
Section IX. Entry Objectives
31. Entry objectives:

Section X. SOPs and Safe Work Practices
32. Modifications to documented SOPs or work practices:

 YES

 NO

Comment:

Section XI. Emergency Procedures
33. Emergency Procedures:

Section XII. Safety Briefing
34. Asst. Safety Officer-Hazmat Signature:

Safety Briefing Completion Time:

Comments:

35. Hazmat Group Supervisor Signature:
Comments:

ICS 208

36. Incident Commander Signature:
Comments:

11/10
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Homework: Explain the Fire Control as compared to refrigeration.
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