Earthquake Impacts on Pipelines,
Utilities, and Hazardous Chemicals

Hundreds of pipelines, utilities, and hazardous chemical facilities blanket the New
Madrid Seismic Zone.

In this session, learn where the Missouri facilities are located, how prepared they are
to withstand shaking, and plans in place to respond after a big quake.




Missouri Environmental Emergency Response (EER)

Crosley Welch
573-810-9276 (W)
573-225-5047 (C)
Crosley.Welch@dnr.mo.gov

John Case
573-840-9245 (W)
573-778-2422 (C) 24-Hour Spill Line
John.Case@dnr.mo.qgov 573-634-2436
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24-Hour EER
Spill Line

« An estimated 1,500 reports per year 57
— Mostly from firefighters but
anyone may call

573-634-2436
Duty officers:
* Give technical help.
* Contact agencies.
* Dispatch EER
state on-scene
coordinators,
if necessary.
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For more information on the department,
visit dnr.mo.gov or call 800-361-4827
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Show Me Pipeline
Pipeline Association of Missouri (PAM)

 Missouri Pipeline Awareness (showmepipeline.com)

e Quick Walkthrough, and important points

Meeting Schedule

Pipeline Operators and locations
* Nustar- Anhydrous Ammonia Operations Map - NuStarEnergy

e Spire- Natural Gas
* Liberty Utilities — Natural Gas

* Enterprise Products Operating LLC- Liquefied Petroleum Gas
System Map - Enterprise Products

Pipeline and Hazardous Materials Safety Administration (PHMSA)
* Incidents


https://showmepipeline.com/home/
https://www.nustarenergy.com/OpsMap/Index
https://www.enterpriseproducts.com/operations/system-map/?zm=5.180856382316709&cx=-10142223.39&cy=3574078.96

National Pipeline Mapping System
Missouri Pipeline Awareness [National Pipeline Mapping System]

(showmepipeline.com)

* Find Pipeline Operators
* View pipeline Maps
e NPMS — Home (dot.gov)



https://showmepipeline.com/national_pipeline_mapping/
https://showmepipeline.com/national_pipeline_mapping/
https://www.npms.phmsa.dot.gov/

e Pipelinel01

* The U.S. has 229,888 miles of oil, refined
products, CO2, and natural gas liquids
pipelines.

, : - Total liquids pipelines have increased by
U.S. P pellne over 6%, or roughly 15,000 miles, over
the past five years.

80,000 miles of crude oil pipelines.

 over 70,000 natural gas liquids pipeline
miles. '

 over 62,000 miles of petroleum products
pipeline, and 5,300 miles of CO2 pipeline./

o

Information



https://pipeline101.org/topic/where-are-liquid-pipelines-located/

U.S. Pipeline Information

MILES OF U.S. PIPELINE BY PRODUCT

(2017-2021)

Crude Oil

Petroleum
Products

Natural Gas
Liquids (NGLs)

CO,/Ethanol

Total Miles

62,369

69,163

9,252

215,995

ous Matenalk

80,741 84015
62,720 63.117
70,269 72 632
92,221 5.164
218,951 224,928

85,307

5,167

229,454

2021

84,712

64,218

75,603

J

(9%
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229,888
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* The U.S. has more than 2.6 million
miles of natural gas pipelines.

 This includes 2.3 million miles of
G natural gas distribution and over
d>S 300,000 miles of transmission

Transmission pipelines.
» Transmission pipelines transport
natural gas long distances while
distribution lines deliver gas directly to
businesses and homes. '
/

o

Pipelines
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1= Liberty"

2751 N. High St.

Jackson, MO 63755

Phone: 1-855-872-3242
Website: www.libertyutilities.com

Liberty is a value-driven company.

Our brand values shape our corporate
culture and unite our national, collective
efforts to deliver quality water, gas and
electric distribution services to small
and mid-sized communities across the
United States.

With more than 750,000 customers,
Liberty is committed to local decision
making that directly meets the needs of
its customers. This means providing walk
in customer service centers, creating
jobs, and providing responsive and
reliable service. As a company, Liberty
promotes local conservation and energy
efficiency initiatives and programs for
businesses and residential customers,
including the low-income sector. The
company measures its performance

on customer experience, public and
workplace safety, and service reliability.
Liberty currently operates in Arizona,
Arkansas, California, Georgia, lllinois,
lowa, Kansas, Massachusetts, Missouri,
New Hampshire, Oklahoma, and Texas.

COMMITMENT TO SAFETY, HEALTH
& ENVIRONMENT

Safety is a main concern of Liberty.
We believe that nothing can justify
endangering our customers, our
communities or our employees. Safety
at Liberty is the responsibility of every
employee regardiess of his or her
position. Liberty is committed to:

+ Providing a safe, healthy and stable
work environment for all employees

+ Delivering safe, reliable and efficient
service to its customers

» Enhancing general public safety
through safe work practices and public
education

» Complying with federal, state and local
regulations as they pertain to Liberty
daily operations

EMERGENCY CONTACT:

1-855-644-8134

Natural Gas 1971 115
Water
MISSOURI

COUNTIES OF OPERATION:
Adair Mississippi
Bates New Madrid
Butler Pemiscot
Cape Girardeau Pike
Cass Ralls
Clark Ripley
Dunklin St. Clair
Henry Schuyler
Iron Scotland
Knox Scott
Lewis Stoddard
Macon Wayne
Marion

Changes may occur. Contact the operator to
dis: their pip and areas of
operation.




Emergency Response Guidebook (ERG)

Anhydrous Ammonia
Emergency Response Guidebook (ERG) | PHMSA (dot.gov)

Marked in Green

ID Guide Name of Material
No. No.

ID Guide Name of Material
No. No.

— A | — 188 L(lewisite)
Go to table 1 SIROOUCTION 70 YELLOW PAOE — 1 agmste | — 1 lewse
For enfries _ follow these steps: — 12 Amr::;:trll-li:.len; nitrate-fuel oil _—
: ] wews
Go directly to Table 1 (green-bordered 155 Boomen sgens =
- IF THERE IS NO FIRE: Mustard Lewisite
a es) X —— 112 Blasting agent, n.o.s.
pag - Go directly to Table 1 (EETNREEINGE — w2
- Look up the ID number and name of material --_ — 118 sa
- |dentify initial isolation and protective action distances — 153 BZ s
Look up the ID number and name of the - Also consult the appropriate Orange Guide — e =_
material - IFAFIRE IS INVOLVED: = e
- Use the approprate Orange Guide for EVAGUATION distances — o g Theensded
. e el . . . - Also protect in downwind direction according fo Table 1 for residual --_ — 153 Toxins
Identify initial isolation and protective mteral rsease —moes
a Ct i on d ista nces — Note 1: If the name in Table 1 is shown with (when spilled in water), these materials e 1001 116 Acetylene, dissolved
produce large amounts of Toxic Inhalation Hazard (TIH) (PIH in the US) gases — A5 DA | s e comoresses
when spilled in water. Some Water Reactive materials are also TIH materials — 3 DG + Comp
: H themselves (e.g., UN1746 (Bromine trifluoride), UN1836 (Thionyl chloride)). In 1003 122 Air, refrigerated liquid
Also consult the appropriate Orange Guide I Asanose o nines ar proviein Tabe 1 o At oased and vl —wmow (yogene haui)
based spills. If a water-reactive material only has one entry in Table 1 for (when — 125 DP | 1005 125 Ammonia, anhydrous
. . spilled in water) and the product is NOT spilled in water, Table 1 and Table 2do --_ _
If t h e re 1 s a Fl re not apply. Youwill find safe distances in the appropriate crange-bordered guide.
—— 112 Explosives, division 1.1, 1.2, 1006 120 Argon

130r15

. . Note 2: Explosives are notindividually listed by their D number because in an emergency 114 Exolosives. division 1.4 or 1.6 1006 120 Argon, comprassed
Use the appropriate Orange Guide for suaon, h response il bebas nlyanhe i of e expoie, ol on A S
EVACUATION distances For divisions 1.1,1.2, 1.3 and 1.5, refer to GUIDE 112. — w3 1008 125 Boron rifvoride, compressed

Also protect in downwind direction

Note 3:

For divisions 1.4 and 1.6, refer to GUIDE 114.

Chemical warfare agents do not have an assigned |D number because they are

1009 126 Bromotrifluoromethane
1009 126 Refrigerant gas R-13B1
1010 116P Butadienes, stabilized

H H . not commercially transported. In an emergency situation, the assigned orange 1010 116P Butadienes and hydrocarbon
dCCo rd N g tO Ta b I e 1 fo r resi d ua I m ate ria I guide will provide guidance for the initial response. Also consult “Criminal or — 188 WO mixture, stabilized
Terrorist Use of Chemical, Biological and Radiological Agents', pp. 368 to 372. B Sa A | 1010 116P Hydrocarbon and butadienes
release —w i, stz
--_ 1011 115 Butane

Page 28

1012 115 Butylene

Page 29


https://www.phmsa.dot.gov/training/hazmat/erg/emergency-response-guidebook-erg

SMALL SPILLS LARGE SPILLS
[From a small package or small laak from a large package) (From a large package or from many smal packages)

First Then First Then
ISOLATE PROTECT ISOLATE PROTECT
in all Diractions persong Downwind during in all Directions persons Downwind during

] DAY NIGHT DAY NIGHT
Mo.  Guide MAME OF MATERIAL Meters (Feet) |Kilometars (Miles) | Kilometars (Miles) | Meters (Fest) | Kilomaters (Miles) | Klomaters (Miles)
— 153 Soman BOm  (200f) | O4km (03mi) OTkm (O5mi)|300m (1000f) | 18km (1im) 27km (1.7mi

Emer enc {when used as a weapan) : | : {-1my 3
g y — 153 Tabun 30m  (100f) | 02km (0Ami) 02km (@imi)|100m (008 | 05km  (04m)  05km (0.4 mi)

{when used as a weapon) e - Sy (0.4 mi) :

R —— 153 Thickened GD i . .

esponse [‘:ﬂ::lundasa ) BOm  (200f) | O4km (03mi) OTkm (O5mi)|300m (1000f) | 18km (1im) 27km (1.7mi
GUldebOOk (ERG) —— 153 VX(whenusedasaweapon) | 30m (100f) | 0.0km (0Am) Ofkm (@im)| 60m (2008) | 04km (02m) 03km (0.2mi

1005 125  Ammonia, anhydrous

1005 125  Anhycrous ammonia 30m (100f) [ 04km (01m) 02km (0.1 mi) Refer 1o table 3

An hyd rous 1008 125  Boron rrifluoride

1008 125 Boron trifluoride, compressed 30m  (100f) |02km [@Ami) OFkm ([05mi)[40m (1250f) | 23km  (14m)  S1km (32 mi)

I I I I I I 1018 119  Carbon manoxide ’ : )
O n I a 1016 119 Carbon monaxide, compressed 30m  (100f) | 0 km (@ imi) O02km (Qimi) ] 20m (G00f) | 12km  (0.7mi)  43km (2.7 mi)

1017 124 Chlorine G0m  (200f) | 03km (02mi) 14km (0.9 mi) Fafer 1o tabla 3
1026 119 Cyanogan 0m (100 [0 km (0Ami) O4km (03mi) | 60m  (2008) | 03km (02 1Akm 0.7 mi)

1040 118P Ethylena oxide

1040 119P Eihylene cxide with Nitregen 0m  (W00f) | 01km (01 mi) O2km (0.2 mi) Refer to table 3

1045 124  Fluoring

1045 124 Fluorine, compressad 30m  (100ft) |OAkm (OImi) O2km (0mi) [ 1W00m (300f) | 05km  (03mi)  Z3km (1.4 mi)

1048 126  Hydrogen bromide, anfhydrous | 30m  (100f) | 01 km  (Oimi) O2km (02emi) | 150m (500ft) | 1.0km (06m) 34km (21 mi)

1060 125  Hydrogen chlodde, anhydrous | 30m  (100f) | 01 km (09 mi) O3 km (0.2 mi) Rater to table 3




TABLE 3 - INITIAL ISOLATION AND PROTECTIVE ACTION DISTANCES FOR LARGE SPILLS FOR DIFFERENT QUANTITIES
OF SIX COMMON TIH (PIH in the US) GASES

E me rge N Cy Frst SOLATE Then PROTECT persans Downwind dusing

DAY HIGHT

ReS p O n Se Lowwind | Moderatewind |  High wind Lowwind | Moderatewind |  High wind
(=& mph= [6-12 mph = (=12 mph= (= &6 mph = (6-12 mph = {=12mph=
od b k <10 kmih) 10 - 30 km/h) = 20 kmvh) < 10 kmihj 10 - 20 km/h) = 20 km'h)
G U | e O O Meters  (Fee) | km  (Miles) | km  (Miles) | km  (Miles) | km  (Miles) | km  (Miles) | km (Miles)
( E RG ) mpfg UN1005 Ammonia, anhydrous: Large Spills
Rail tank car 00 (1000} | 19 (12 | 15 o8 [ 14 8 | 45 28 | 25 (15 | 1.4 (09
T b | 3 Highway tenk truck ortrailer | 150  (500) | 09 (08 | o5 (03 | o4 o3 | 20 (13 | o8 (05 | 08 (04
a e Agricuttural nurse tank &0 (200) 05 [0.3) 03 0.2 0.3 f0.2) 1.4 0.5} 0.3 (0.2 0.3 {0.2)
A n h d ro u S Multipie small cylinders w (00) | 03 oz | o2 g1 | o1 w1 | o7 s | o3 oz [ o2 oy
TRANSPORT . .
y CONTABER UN1017 Chlorine: Large Spills
A m m 0 n i a Rail tank car 100 (3000) | 101 (63 | 68 @2 | 53 @3 | 11+ g | 92 B7n | 88 43
Flghway L2k truck g0 (2000 | 58 (26 | 34 @2 | 28 & | 67 @y | s0 @y | 41 25

Multiple ton cylinders 00 (1000) | 21 (1.3 13 10.8) 1.0 (10.6) 4.0 (2.5) 24 (1.5) 1.3 (0.8}

Multiple small cylinders or
simgle ton cylinder

150 (5000 | 15 o8 | o8 08 | 05 03 | 29 (18 | 13 (08 | 06 {(04)

TABLE 3




Emergency Response Guidebook (ERG)
Anhydrous Ammonia

Health

 TOXIC; may be fatal if inhaled,
ingested, or absorbed through the
skin.

* Vapors are extremely irritating
and corrosive.

e Contact with gas or liquefied gas
may cause burns, severe injury,
and/or frostbite.

* Fire will produce irritating,
corrosive, and/or toxic gases.

* Runoff from fire control or
dilution water may cause
environmental contamination.

GUIDE cases - Toxic AND/OR CORROSIVE
125

POTENTIAL HAZARDS

HE.ﬁLTH

TOXIC; may be fatal if inhaled, ingested or absorbed through skin.
« Vapors are extremely irrtating and comosive.
» Contact with gas or liquafied gas may cause bumns, severe injury and'or frosibite.
» Fire will produce irmitating, corrosive and'or foxic gases.

Runoff from fire conérol or dilufion water may cause environmental contamination.

FlFtE OR EXPLOSION
Some may burn but none ignite readily.

» Vapors from liquefied gas are initially heavier than air and spread along ground.

« Some of these materials may react violently with water.

+ Cylinders exposed to fire may went and release toxic and/or corrosive gas through pressure relief devices.

» Containers may explode whan heated.

* Ruptured cylindars may rocket.

» For UN1005: Anhydrous ammonia, at high concenirations in confined spaces, presents a flammability
risk if a source of ignition s infroduced.

PUBLIC SAFETY

+ CALL 911. Then call emergency response telephone number on shipping paper. |f shipping paper
not available or no answer, refer to appropriate telephone number ksied on the inside back cover.

» Keep unauthonzed personnel away.

« Stay upwind, wphill and'or upsiream.

+ Many gases are heavier than air and will spread along the ground and collect in low or confined areas
[sewers, basemenis, tanks, eic.).
Ventilaie closed spaces before eniering, but only if properly frained and eguipped.

PROTECTIVE CLOTHING
*  Wear positive pressure self-contained breathing apparatus (SCBA).

*  Wear chemical protective clothing that is specifically recommended by the manuiacturer when there is
NO RISK OF FIRE.

« Structural firefighters’ protective clothing provides thermal protection but only limited chemical protection.

EVACUATION

Immediate precautionary measure

» |solaie spill or leak area for at least 100 meters (330 feet) in all direcfions.

Spill

« For highlighied matanals: o= Table 1 - Initial Isolation and Protective Action Distances.

* For non-highlighted materials: increasa the immediate precautionany measure disiance, in the downwind
direction, as necessary.

Fire

= If tank, rail car or tank truck is involwed in a fire, ISOLATE for 1600 meters (1 mile) in all directions; also,
consider inifial ewacuafion for 1800 meiers (1 mile) in all directions.

* In Canada an Emergancy Response Assictance Plan (ERAP) may be required for this product.
Please consull the shipping paper and'or the ERAP Program Seclion (page 390).

Fage 186 ERG 2020



Emergency Response Guidebook (ERG)

Anhydrous Ammonia
FIRE OR EXPLOSION

* Some may burn but none ignite readily.

Vapors from liquefied gas are initially heavier than air
and spread along the ground.

* Some of these materials may react violently with water.

* Cylinders exposed to fire may vent and release toxic
and/or corrosive gas through pressure relief devices.

* Containers may explode when heated.
* Ruptured cylinders may rocket.

* For UN1005: Anhydrous ammonia, at high concentrations
in confined spaces, presents a flammability risk if a source
of ignition is introduced.

Gases - Toxic aNpfor CORROSIVE GUIDE
125

FIRE
Small Fire
Dry chemical or CO..
Large Fire
» Water spray, fog or regular foam.
If it can be done safely, move undamaged containers away from the area around the fire.
Do not get water inside containers.
Damaged cylinders should be handled only by specialisis.
FIIE Involving Tanks
Fight fire from maxmum distance or use unmanned master siream devices or monitor nozzles.
= Cool containers with flooding guantibes of waler until well after fire is out.
Do mot direct water at source of leak or salety devicas; icing may occur.
»  Withdraw immediately in case of rising sound from venting safety devices or discoloration of tank.
» ALWAYS stay away from tanks engulfed in fire.

SPILL OR LEAK
Do mot fouch or walk through spilled material.
» Stop leak if you can do it without risk.
If possible, furn leaking containers so that gas escapes rather than liguid.
Prevent entry info waterways, sewers, basemenis or confined areas.
Do not direct water at spill or source of leak.
» Use water spray to reduce vapors or divert vapor clowd drifi. Avoid allowing water runoff to contact spilled
material_
lsolate area until gas has dispersed.

FIHST AID
Call 911 or emergency medical service.

Ensure that medical personnel are aware of the matenal(s) imohved and take precautions to protect
themsehes.

+ Move victim to fresh air if it can be done saiely.

+ Give artificial respiration if victim is not breathing.

+ Do not perform mouth-to-mouth resuscitation if victim ingested or inhaled the substance; wash
face and mouth before giving artificial respiration. Use a pocket mask equipped with a one-way
valve or other proper respiratory medical device.

» Administer ooygen if breathing is difficult.

Remove and isclate contaminated clothing and shoes.

In case of contact with liquefied gas, thaw frosted paris with lukewarm water.

In case of contact with subsiance, immediately flush skin or eyes with running waier for af least 20
minutes.

+ In case of skin contact with hydrogen fluoride, anhydrous (UN1052), if calcium gluconate gel is
available, rinse 5 minutes, then apply gel. Otherwise, continue rinsing until medical treatment is available.

+ Keep victim calm and warm.

= Heep victim under cbservalion.

Effects of contact or inhalation may be delayed.

ERG 2020 Page 187



Emergency Response Guidebook (ERG)
Anhydrous Ammonia

Public Safety

CALL 911. Then call the emergency response
telephone number on shipping paper.

If shipping paper are not available or no
answer, refer to the appropriate telephone
number listed on the inside back cover.

Keep unauthorized personnel away.
Stay upwind, uphill, and/or upstream.

Many gases are heavier than air and will
spread along the ground and collect in low or
confined areas (sewers, basements, tanks,
etc.)

PROTECTIVE CLOTHING

* Wear positive pressure self-contained
breathing apparatus (SCBA).

 Level A Hazmat suit and hazmat Team.

 Wear chemical protective clothing that is
specifically recommended by the
manufacturer when there is NO RISK OF FIRE.

e Structural firefighters' protective clothing
provides thermal protection but only limited
chemical protection.
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PIPELINE TRANSPORTATION

In Morth America, hazardous materials/dangerous goods are commonly transported through
millions of miles of pipelines and related structures. Products transported include natural gas,
natural gas liquids, crude oil, gasoline, diesel fuel, anhydrous ammonia, carbon dioxide, jet
fuel, and other commedities. Although most pipelines are buried, often there are aboveground
structures and markers indicating the presence of pipelines. First responders should be
aware of the pipelines in their junsdictions, the products they transport, and the operators
responsible for those pipelines. Proactive relationships can be beneficial in the safe and
effective management of pipeline emergencies.

Types of Pipelines
Matural Gas Pipelines
Matural Gas Transmission Pipelines
Large-diameter, steel pipelines transport flammable matural gas (toxic and non-toxic) at
very high pressures ranging from 200 to 1,500 psi*. Matural gas in fransmission pipelines is

odorless — generally not odorized with mercaptan (the “rotten egg” smell); however, natural
gas containing hydrogen sulfide {H.3) will have a distinct “rotten egg” odor.

Matural Gas Distribution Pipelines

Matural gas is delivered directly to customers via distribution pipelines. These pipelines are
typically smaller-diameter, lower-pressure pipelines constructed of steel, plastic, or cast
iron. Natural gas in distribution pipelines is odonzed with mercaptan (the “rotten egg” smell).

Matural Gas-Gathering and Natural Gas Well Production Pipelines

Natural gas-gatheringwell production pipelines collect “raw” natural gas from wellheads and
fransport the product to gas-processing and'or gas-treating plants. These gathering pipelines
carry natural gas mixed with some quantity of natural gas liquids, water, and, in some areas,
contaminants such as toxic hydrogen sulfide (H,S). Matural gas in these pipelines is not
odorized with mercaptan (the “roften egg”™ smell); however, nafural gas that contains hydrogen
sulfide (H.S) will have a distinct “rotten egg” odor.

H Liquid and Highly Volatile Liquid Pipeli

Hazardous Liguid Pipelines

Crude oil, refined petroleum products (e.g. gasoline, kerosene, jet fuel or diesel) and hazardous
liquids {e.g. anhydrous ammeonia or ethanol) are often transported by pipelines.

Many liquid petroleum pipelines transport different types of liguid petroleum in the same
pipeline. To do so, the pipeline operator sends different products in “batches.” For example, an
operator could send gasoline for several hours, and then switch to jet fuels, before switching
fo diesel fuel.

* Drata from hitp:/'naturabgas org/naturalgasiranspornt’

Page 22



Emergency Response
Guidebook (ERG) Natural
Gas

* Natural gas can migrate
underground from the
source of a release to other
areas via the path of least
resistance (including
through sewers, water lines,
and geologic formations).

* Natural Gas distribution
pipelines are not marked
with above-ground signs.

Highly Volatile Liquid (HVL) Pipelines
HVL pipelines transport hazardous liquids which will form a vapor cloud when released o

the atmosphere and which have a vapor pressure exceeding 276 KPa (40 psia) at 37.8°C
(100°F). An example of an HVL is liquid propane.

Pipeline Marl
Since pipelines are usually buried underground, pipeline markers are used to indicate their
presence in an area along the pipeline route. Of the three types of pipelines typically buried

underground — distribution, gathering, and transmission — only transmission pipelines are
marked with the following above-ground markers used to indicate their route.

Zazt Basi CAUTION

POIS0ON GAS PFIFELINE
PETROLELUM B0 MET EXCAVATE
F1P -Ir:‘ E I Esvergeany Cal

Markers warn that a transmission pipeline is located in the area, identify the product
transported in the line, and provide the name and telephone number of the pipeline operator
to call. Markers and warning signs are located at frequent intervals along natural gas and
liquid fransmission pipeline rights-of-way, and are located at prominent points such as where
pipelines intersect streets. highways, railways. or waterways.

Pipeline markers only indicate the presence of a pipeline—they do nof indicate the exact
location of the pipeline. Pipeline locations within a right-of-way may vary along its length and
there may be multiple pipelines located in the same right-of-way.

MNOTE:

Markers for pipelines transporting materials containing dangerous levels of hydrogen
sulfide (H,5) may have markers that say: “Sour” or “Poison.”

. Matural gas distribution pipelines are not marked with above-ground signs.
. Gathering/production pipelines are often not marked with above-ground signs.
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Not highlighted in Green.

ID

Guide Name of Material

ID Guide Name of Material

No. No. No. Meo.
1968 126 Inseclicide gas, n.o.s. 1982 126 Refrigerant gas R-14
1969 115 Isobutane 1982 126 Refrigerant gas R-14,

d
1970 120 Krypton, refrigerated liquid compresse

(cryogenic liquid) 1982 126 Tetrafluoromethana

1971 115 Methane 1982 126 Tetrafluoromethane,

d
1971 115 Methane, compressed compresse

1983 126 1-Chloro-2,2 2-trifl tha

1971 115 MNatural gas, comprassed oroce s riniluprogthans

- . . 1983 126 Refrigerant gas R-133a

1972 115 Liguefied natural gas (cryogenic
liquid) 1984 126 Refrigerant gas R-23
1972 115 LNG (cryogenic liguid) 1984 126 Trifluoromethane
1972 115 Methane, refrigerated liquid 1986 131 Alcohols, flammable, poisonous,
(cryogenic liquid) n.o.s.
1972 115 Matural gas, refrigerated liquid 1986 131 Alcohols, flammable, foxic,
{cryogenic liquid) n.o.s.
1973 126 Chloredifluoromethane and 1987 127 Alcohols, n.o.s.
Chloropentafluoroethane -
mixture 19687 127 Denatured alcohol
1973 126 Chloropentafluoroethane and 1988 131F ﬁ.lder_l','des. flammable,
Chiorodifluoromethane poizenous, n.o.s.
mixfure 1988 131P Aldehydes, flammable, toxic,
1973 126 Refrigerant gas R-502 n.o.s.
1974 126 Chlorodiflucrobromomethane 1389 129F Aldehydes, n.o.s.
1974 126 Refrigerant gas R-12B1 1990 171 Benzaldehyde
1975 124 Dinitrogen tetroxide and Nitric 1991 131P Chloroprane, stabilized
oxide mixture 1992 131 Flammable liguid, poisonous,
1975 124 Nitric oxide and Dinitrogen n.g.5.
tetroxide mixture 1292 131  Flammable liguid, toxic, n.o.s.
1975 124 “'té'igl‘};ffn?n“ﬂ":'tmﬂ““ 1993 128 Combustible liquid, n.o.s.
. - o 1953 128 C ds, cleaning liquid
1975 124 Nitrogen dioxide and Nitric "I']E?n“m”aimﬁ Fanma T
oxide mixture /

- . 1993 128 Compounds, trae or weed
1976 126 Octafluorocyclobutane killing. liquid (flammable)
1976 126 Refrigerant gas RC-318 1933 128 Diesel fuel
1977 120 Ni1_mgnn. rnfrigmamd liquid 1393 128 Flammable liquid, n.o.s.

{cryogenic liquid)
1978 115 Propane 1993 128 Fuel oil
1994 136 Iron pentacarbonyl

Page 49



Emergency Response Guidebook (ERG) Natural
Gas, Guide 115

* Indications of Pipeline Leaks and Ruptures

Hissing, roaring, or explosive sound

Flames appearing from the ground or water (perhaps very large flames)
Vapor cloud/fog/mist

Dirt/debris/water blowing out of the ground

Liquids bubbling up from the ground or bubbling in water

Distinctive, unusually strong odor of rotten eggs, mercaptan (an odorant in
some natural gas pipelines), skunk, or petroleum

Discolored/dead vegetation or discolored snow above a pipeline right-of-way
QOil slick or sheen on flowing/standing water
An area of frozen ground in the summer

An unusual area of melted snow in the winter

Pipeline Structures {Above Ground)

Natural Gas Transmission Pipelines: Compressor stations, valves, metering stafions.

Natural Gas Distribution Pipelines:  Regulator stations, customer meters and
regulators, valve box covers.

Natural Gas Gathering/Well Compressor stations, valves, metering stations,
Production Pipelines: wellneads, piping, manifolds.
Petroleum and Hazardous Storage tanks, valves, pump stations,
Liquids Pipelines: loading racks.
Ingicat { Pipeline Leak { Rupt

Pipeline releases can range from relafively minor leaks to catastrophic ruptures. It is important
to remember that gases and liquids behave differently once they are released from a pipeling.
Generally, ihe following could be indications of a pipeline leak or rupture:

Hissing, roaring, or explosive sound

Flames appearing from the ground or water (perhaps very large flames)
Vapor cloud/fog/mist

Dirtidebris/water blowing out of the ground

Liguids bubbling up from the ground or bubbling in water

Distinctive, unusually strong odor of rotten eggs, mercaptan (an odorant in some
natural gas pipelines), skunk, or petroleum

Discolored/dead vegetation or discolored snow above a pipeline night-of-way
Qil slick or sheen on flowing/standing water

An area of frozen ground in the summer

An unusual area of melted snow in the winter
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* Extremely Flammable and easily ignited by
sparks or flames.

* Will form explosive mixtures with air.

* Vapors from liquefied gas are initially
heavier than air and spread along the
ground.

CAUTION: Hydrogen (UN1049), Deuterium
(UN1957), Hydrogen, refrigerated liquid
(UN1966), Methane (UN1971) and
Hydrogen and Methane mixture,
compressed (UN2034) are lighter than air
and will rise. Hydrogen and Deuterium fires
are difficult to detect since they burn with
an invisible flame. Use an alternate method
of detection (thermal camera, broom
handle, etc.)

GUIDE Gases - FLammagLe

115 (IncLupiNne REFRIGERATED LiuiDps)

POTENTIAL HAZARDS

FIRE OR EXPLOSION

« EXTREMELY FLAMMAELE.

= 'Will b2 easily ignited by heai, sparks or flames.

»  'Will form explosive midures with air.

Vapaors from liguefied gas are initially heavier than air and spread along ground.

CAUTION: Hydrogen (UN1049), Deuterium {UN1957), Hydrogen, refrigerated liquid (UN1266), Methane
{UM1971) and Hydrogen and Methane mixture, compressed (UMN2034) are lighter than air and will
rize. Hydrogen and Deuterium fires are difficult to detect since they burn with an invisible flame.
Use an altermate method of detection (thermal camera, broom handle, etc.)

Vapors may travel to source of ignition and flash back.
+ Cylinders exposed to fire may vent and release flammakble gas through pressure relief devicas.
+  Containers may explode when heated.

Ruptured cylinders may rocket.

HEALTH
Vapors may cause dizziness or asphyxiation without warming.
Some may be irritating if inhaled at high concentrations.
«  Contact with gas or liquefied gas may cause bums, severe injury and'or frostbite.

+ Fire may produce irritating and’or toxic gases.
PUBLIC SAFETY

- CALL 911. Then call emergency response telephone number on shipping paper. If shipping paper
not available or no answer, refer to appropriate telephone number ksted on the inside back cover.
Keep unauthornized personnel away.
Stay upwind, wphill and'or upstream.
Many gases are heavier than air and will spread along the ground and collect in low or confined areas
[sewnars, basemenis, tanks, eic.).
FROTECTIVE CLOTHING
»  Wear positive pressure seli-contained breathing apparatus (SCBA).
Structural firefighters’ protective clofhing provides thermal protection but only limited chemical protection.
+  Always wear thermal protective clothing when handling refrigerated/cryogenic bguids.
EVACUATION
Immediate precautionary measurne
Isolate spill or leak area for atleast 100 meters (330 feet) in all directions.

Large Spill

»  Consider initial downwind evacuafion for af lkeast 800 meters (152 mile).

Fire

+ |f tank, rail car or tank truck is involved in a fire, ISOLATE for 1800 meters (1 mile] in all directions; also,

consider inffial evacuation for 1600 meters (1 mile) in all directions.

In fires involving Liquefied Petroleum Gases (LPG) (UMN1075], Butane (UN101 1), Buiylene [LUN1012),
Isobutylene (LIN1055), Propylene (LIN1077), lsobutane (LN1962), and Propane (LIN1978), also refer 1o
BLEVE — SAFETY PRECAUTIOMS (Page 366).

l * l In Canada an Ememeancy Rasponse Assistanca Plan (ERAP) may be reguired for this product.
Please consull the shipping paper and'or the ERAP Program Saction (page 390).
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Dangers

e Cylinders exposed to fire
may vent and release
flammable gas through
pressure relief devices.

e Containers may explode
when heated.

* Ruptured cylinders may
rocket.

Health Concerns

Vapors may cause
dizziness or asphyxiation
without warning.

Some may be irritating if
inhaled at high
concentrations.

Contact with gas or
liquefied gas may cause
burns, severe injury,
and/or frostbite.

Fire may produce irritating
and/or toxic gases.



Public Safety PROTECTIVE CLOTHING

Emergency
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Guidebook
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Gas, Guide
115

emergency response telephone
number on shipping paper. If
shipping paper are not available
or no answer, refer to the
appropriate telephone number
listed on the inside back cover.

Keep unauthorized personnel
away.

Stay upwind, uphill, and/or
upstream.

Many gases are heavier than air
and will spread along the
ground and collect in low or
confined areas (sewers,
basements, tanks, etc.)

* CALL911. Then call the * Wear positive pressure self-

contained breathing
apparatus (SCBA).

e Structural firefighters'
protective clothing provides
thermal protection but only
limited chemical protection.

e Always wear thermal
protective clothing when
handling
refrigerated/cryogenic
liquids.



EVACUATION Fire

Emergency

* Immediate precautionary  If tank, rail car or tank
ReSpOnse measure truck is involved in a fire,
G d b k « Isolate spill or leak area for I:SLOL?TE_ forlllgpo m.etenfs
Uuidenoo at least 100 meters (330 (ERINE) in all directions;

(ERG)

also, consider initial
evacuation for 1600
* Large Spill meters (1 mile) in all

Natu ral GaS, * Consider initial downwind directions.
. evacuation for at least 800
GU |de 115 meters (1/2 mile).

feet) in all directions.
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FIRE

* DO NOT EXTINGUISH A LEAKING
GAS FIRE UNLESS LEAK CAN BE
STOPPED. CAUTION: Hydrogen
(UN1049), Deuterium (UN1957),
Hydrogen, refrigerated liquid
(UN1966) and Hydrogen and
Methane mixture, compressed
(UN2034) will burn with an
invisible flame. Use an alternate
method of detection (thermal
camera, broom handle, etc.)

Fire

CAUTION: For LNG -
Liquefied natural gas
(UN1972) pool fires, DO
NOT USE water. Use dry
chemical or high-
expansion foam.



MO Damage Prevention Info, PHMSA: Stakeholder Communications - State Damage
Prevention MO (dot.gov)

YV Ve WV

e Call before you dig- 811

* |Incidents in Missouri- Incidents since 2010
* Excavation Damage DB (arcgis.com)

« The map depicts the locations of the incidents as well as "heat
maps" that show where incidents are concentrated geographically.



https://primis.phmsa.dot.gov/comm/StateDamagePrevention/StateDamagePrevention_MO.htm?nocache=2757
https://primis.phmsa.dot.gov/comm/StateDamagePrevention/StateDamagePrevention_MO.htm?nocache=2757
https://usdot.maps.arcgis.com/apps/dashboards/d6266620448f4a15a9d2e1e5d5348d9b



https://response.epa.gov/site/site_profile.aspx?site_id=15891

Keystone Pipeline Release “Kansas™

* Estimated 588,000 gallons were discharged.

* 3.74 Miles of Mill Creek were impacted by oil
contamination.

* Utilized underflow dams, vacuum trucks, and skimmers.

* TC Energy was able to isolate the impacted waterway and
created a diversion that pumped surface water downstream
of the underflow dams.

e Dewatered 3.5 miles of Mill Creek.

e Diverted water to constructed 5, 5-acre 18.8-million-gallon
surface water treatment system.

* A lot more was done than listed













How do we Clean up?

Oil Absorbent Boom

Hydrophobic material

Must exchange overtime.

Does not work with water-soluble products.

Can also use pads and river boom.







River Systems of 1811 are vastly different
fro today

H. Bosse, draughtsman with the Corps of Engineers, 1883-1891. (U. S. Army Corps of
Engineers, St. Paul District)

» Still a major transportation corridor

* Navigational and control systems
are now critical elements

* Industrial / commercial / community

developments increase associated
I"iSk Friends of the Mississippi River (FMR)




Damage to Ports

FEMA photo




Rivers are going be choked with debris

North Shore Emergency Management







Upstream from Impact Area

s Management of river traffic

e Mooring of excess number of vessels unable to go downstream
e Normal operation of vessels operating in area
e Response vessels

mmmmm River Navigation

e River's infrastructure is deteriorating.

» Backlogged maintenance costs at more than $1 billion. Should any lock or dam fail long-term, it
could create havoc for U.S. commerce.

¢ In 2013, the American Society of Civil Engineers gave America's inland waterway system a grade of
D minus for poor conditions and frequent delays.

e The Mississippi and Ohio river systems, two most vulnerable to an earthquake, account for a
disproportionate number of delays.




Vlanagement of river traftic

e VVessels that would have been going up stream
e \Vessels operating in area
e Response vessels

Downstream

from Impact

e Hazardous materials

Area e Debris

e Large volumes of soil/silt —i.e. sandbars, islands,
landslides,

D
e River channel could shift
e River depth subject to change




Earthquakes and
RHazmat

What can we expect?



Secondary Hazards

* Landslides

* Liquefaction

e Disruption of ground water supplies
* Changes to river channels

* Hazardous Materials Release

* Localized flooding

* Fire

e Ground displacement — lateral spreading



Problems on a Good Day — What if...

J. Wilkinson CUSEC

J. Wilkinson CUSEC

Wikipedia



Cubrinovski, Green and others, 2010, Geotechnical
Reconnaissance of the 2010 Darfield (Canterbury)
Earthquake. Bulletin of the New Zealand Society for
Earthquake Engineering, v. 43, no. 4.

Cubrinovski, Misko, "Liquefaction-Induced Damage in
The2010-2011 Christchurch (New Zealand)

Earthquakes" (2013). International Conference on Case
Histories in Geotechnical Engineering. 1.
https://scholarsmine.mst.edu/icchge/7icchge/session12/1

\)

= USGS
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Cubrinovski, Green and others, 2010, Geotechnical Reconnaissance of the 2010 Darfield (Canterbury) Earthquake. Bulletin of the New Zealand Society
for Earthquake Engineering, v. 43, no. 4.
= USGS Cubrinovski, Misko, "Liquefaction-Induced Damage in The2010-2011 Christchurch (New Zealand) Earthquakes” (2013). International Conference on
e VOUY  case Histories in Geotechnical Engineering. 1. https://scholarsmine.mst.edu/icchge/7icchge/session12/1




Mains Pipe Materials
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Figure 17, Locations of repairs/faults (red symbols) on the Christchurch watermains network and areas of liquefaction following the 22 February 2011 earthquake




Response Challenges

Differing priorities/mandates

Damage over a large geographical area
* Multiple jurisdictions requesting aid
» Differing needs/level of response needed

Disruption to the infrastructure
* Slows response
* Restricts access

Hazardous conditions

Adjudication of resources -Just not enough to go around
* Tents
* Generators
* Food/Water
* Repair Specialist
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What’s Vulnerable?
Anything not built to a
current seismic
standard!

* Power plants
* Industrial facilities
* Levees

* Retention ponds
* Coal Ash Ponds

e Tank Farms

* Pipelines
* Ports
* C(Cities

* Anything located along or across the river systems

* Navigable waterways now managed by levees, dams, locks
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Cape Girardeau —
Waste Water
Treatment &
Agricultural Facility




Cape
Girardeau-
Petroleum
Storage
Facility



Buzzi Unicem / Lone Star




* Location
* How close to the earthquake

: * High Population Density near Industry
Risk Factors
* Structures

fO I Ch eim ical * Inadequate planning / Not seismic resistant
Re\ease * Preparedness

* Industry not prepared to respond to earthquake-
induced hazards at their facility.

/
7




Reduced Response Capacity

* Increased Risk for Hazmat Release
 Damage to on-site Safety & Emergency Equipment

* Emergency response personnel and other resources may not be available



Most Vulnerable Areas

Sites where chemicals are produced and stored
Chemical Storage Tanks

Piping

Oil and Gas Pipelines

Containment Failure




Industrial Sites

* Multiple Simultaneous releases at single
sites and throughout industrial areas.

* Ruptures in Pipelines / Connections
* Buckling / Rupture of storage vessels

* Liquid Sloshing — Tank Damage and
Failure
 Damage to the power supply

* Process upsets and safety
equipment failure

-

Ye.




 Drums / Barrels / Sacks

V\/a rehouses * Tipping and Falling over
* Building Collapse / Falling Debris
d nd StO ra ge * Toxic Reaction Products

* Fire / Explosions




Photo - Rick Loomis/ Los Angeles Times

Damage to Industrial Sites Along Major
Rivers Will Result in Secondary Hazards

| S Y

Figure 9. Spilled 01l inundated a refinery area in Sendai at the 1978
Miyag Earthquake (Courtesy of Kahoku Simpo Publishing Co.)



Fires / Dust /
Toxic Fumes

* Ignition of Fuel Storage Tanks
* (Gas main ruptures
* Building fires

e Can release Dust, Asbestos,
and Fiberglass into the air.

 Tank farm fires

* Can burn for days causing
toxic air




Clean-up Operations

* Asbestos Cement

e Sawing, Breaking, and Moving can release
fibers into the air

. People and workers are susceptible to
exposure while cleaning up the mess.



Health Hazards

* Burns — Fire and Chemical
* Respiratory Tract Injuries

* CO Poisoning — heating and cooking
unsafely

e Chemical Poisoning

* Worker Injury Poisoning
* Loma Prieda Earthquake - 1989

e 20% of work-related injuries were
caused by exposure to hazardous
materials.




Transportation

* Roadways

* Tipping and Collisions of Chemical Tank Trucks — Rupture and Releases
* Railways

 Damaged tracks

* Derailments involving hazardous materials
* Barges

* Direct/Indirect Loss of life
* Delays in response








https://www.ntsb.gov/news/press-releases/Pages/NR20220915b.aspx

1993 West

Quincy,
Missouri levee
failure



https://features.weather.com/causing-a-catastrophe/
https://features.weather.com/causing-a-catastrophe/
https://features.weather.com/causing-a-catastrophe/
https://features.weather.com/causing-a-catastrophe/
https://features.weather.com/causing-a-catastrophe/
https://features.weather.com/causing-a-catastrophe/

1993 West Quincy,
Missouri levee
failure

e Barge crashed into a gas station

e 14,000 Acres of farmland ,and
local business were flooded.

* Town was flooded with several
feet of flood water.

 Killed 30 people, 100,000 homes
destroyed, and approximately 15
million acres of farmland was

flooded.

i



Crude oil barges hit Mississippi River bridge and caught fire.
Crude oil barges hit Mississippi River bridge and catch fire



https://www.actionnews5.com/story/6030900/crude-oil-barges-hit-mississippi-river-bridge-and-catch-fire/

Crude oil barges hit Mississippi River bridge and caught fire




Tonnage on Highways, Railroads and Inland Waterways: 2002
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Sources: Highways: U.S. Department of Transportation, Federal Highway Administration, Freight Analysis Framework, Version 2.2, 2007, Rail. Based on Surface
Transportation Board, Annual Carload Waybill Sample and rail freight flow assignments done by Oak Ridge National Laboratery. Inland Waterways: U.S. Army Corps of

Engineers (USACE), Annual Vessel Operating Activity and Lock Performance Monitoring System data, as processed for USACE by the Tennessee Valley Authority; and USACE,
Institute for Water Resources, Waterborne Foreign Trade Data, Water flow asssignments done by Oak Ridge National Laboratory



Pipelines

* Older pipelines susceptible

* The NMSZ contains many large liquid and
gas transmission lines.

* We would expect multiple line breaks and
problems across the region after a major
earthquake.



Questions?
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