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Executi ve Summary

The Nevada Department of Transportation (NDOT) contracted Cambridge Systematics (CS) assisted by
Silver State Traffic to conduct a Hazardous Commodity Flow Study that documents hazardous material
(hazmat) transportation routes and modes in Nevada to help local, regional, State, and Federal officials and
first responders better understand the volumes and nature of hazmat movement in the State.

Methodology

The study team employed a three-part approach to documenting hazmat transportation in Nevada. These
parts included a (1) priority hazmat identification process; (2) petroleum supply chain analysis; and

(3) hazmat roadside surveys at 18 locations around the State. This information will help transportation
officials prioritize infrastructure investments and emergency managers prepare for the hazmats carried in the
largest volumes and those that pose the greatest hazard to health and safety; it will also help officials
position hazmat response resources in locations with the highest risks.

Stakeholder Outreach

The team held meetings and briefings with the groups noted below to facilitate coordination and receive
necessary guidance throughout the project.

Nevada State Emergency Response Commission

The Nevada State Emergency Response Commission (SERC) reviewed study progress and provided the
information to the Local Emergency Planning Committees (LEPC) and Tribal Nations for review and input.

Nevada State Freight Advisory Committee

The Freight Advisory Committee (FAC), a single advisory committee for all NDOT freight-related studies and
actions, received progress reports and opportunities to comment at each quarterly meeting.

Industry Outreach

Since many companies and industries are involved in the transport of hazardous commodities, outreach is a
critical component to this project. The study team conducted extensive telephone interviews and multiple in-
person meetings with 60 representatives from industrial manufacturers, mines, fuel terminals, and other
industries that store hazmat, large shippers/receivers, trucking companies, railroads, pipelines, and chemical
companies.

Roadside Hazmat Surveys
Silver State Traffic, a registered Disadvantaged Business Enterprise (DBE) with NDOT, collected hazmat

information by identifying truck volumes, types, and hazmat placards on specific roadways throughout the
State.

Cambridge Systematics, Inc.
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Data Collection
Hazmat Facility Data

The study team collected data from Federal, State, and local sources to determine the location of hazmat

facilities and the distribution methods for hazmats throughout the State. This included geographic information

system (GIS) shapefiles, and hazmat facility data from NDOT, the Nevada Division of Environmental

Protections (NDEP), the Chemical Accident Prevention Program (CAPP),andthe St at e Fi re Mar shal 6
(SFMO).

Figure ES.1 Hazmat Facilities Map
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Chemical Selection Process

Using the data collected from EPA reports, the study team focused on toxic and high-volume flammable

chemicals and applied selection criteria to organize the chemicals into a list of priority chemicals for analysis.

EPA requires industries to file certain reports depending on stored hazmat quantities on site. They include:

(1) Tier Il reports if industries handle chemicalsgr eat er t han a fr e p(® TdxiesiRélemsequant i t
Inventory (TRI) reports if stored hazmats are released into the air, ground, or water and/or (3) Risk

Management Plans RMP reports if they store hazmats exceeding the threshold planning quantity (TPQ) for

extremely hazardous substances (EHS).

The study team identified four selection criteriato A r a npkodity dchdmécals:
i1 Isolation Distance.

1 Threshold Planning Quantity.

1 Lower Flammability Limit.

i1 Flash Point.

Using the list of hazmats stored at Nevada facilities, the team conducted a hazmat analysis using the criteria
above to sort and rank the hazmats in order of impact to health and safety. For each criterion, a cumulative
score was established to help with the ranking process. For example, the larger the isolation distances for
large spills, the higher the score and therefore the higher the ranking for that chemical. The hazmat analysis
provides justification for which companies storing or transporting priority chemicals to contact for determining
the transport routing, frequencies, and volumes of priority chemicals.

Table ES.1 Priority Chemicals for Study

# Chemical Name Score Chemical Uses Facilities EHS
1 Anhydrous Ammonia 4 Refrigerant, fertilizer 18 Yes
2 Butane 5 Fuel and blending 6 No
3 Chlorine 7 Water treatment 6 Yes
4 Ethanol 3 Biofuel 5 No
5 Hydrogen Fluoride 4 Manufacturing 8 Yes
6 Nitrogen Dioxide 6 Catalyst, oxidizing agent 3 Yes
7 Potassium Cyanide 4 Mining and electroplating 2 Yes
8 Propane 5 Fuel and heating 7 No
9 Sodium Cyanide 4 Mining operations 18 Yes
10 Titanium Tetrachloride 4 Titanium, whitening 4 Yes

Once the priority chemicals were selected, the information provided a baseline to determine which industries
store the priority chemicals in the State. From this list of priority chemical industries, the study team
conducted outreach calls and interviews to collect additional hazmat transportation information, including

Cambridge Systematics, Inc.
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origin-destination, frequency, volume, and mode of transport. Some interviews were conducted in person,
most interviews were conducted by conference calls between October 2018 and March 2019.

Mapping priority chemicals involves a combination of techniques previously described in this report. The
Statewide Hazmat Facilities Map served as a starting point for chemical transport destinations. Industry
outreach and supply chain analysis techniques helped to determine chemical supply sources from in-State
and out-of-State refineries, distributors, and manufacturers. Interviews with stakeholders and industry
contacts helped to determine hazmat demand, transport frequencies, and volumes. Using the results of the
priority chemicals, the CS Team added the three petroleum flows from the Petroleum Supply Chain Analysis
to create a Acompositedo map of 10 hazmatnFigwaBSes .
depicts 10 flows across Nevada highways, railroads and pipeline by route but not volume.

Cambridge Systematics, Inc.
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Figure ES.2

Statewide Hazmat Composite Map
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Petroleum Supply Chain Analysis

To supplement the priority hazmat analysis, the study team also conducted a petroleum supply chain
analysis. Refined petroleum products represent 86.4 percent of all hazmat shipments transported in the
United States, including the required transportation fuels for automobiles, trucks, trains, and airplanes
throughout Nevada. Though the volume of petroleum products on the roads is greater than any other
hazmat, emergency responders have experience with handling petroleum-related incidents. The primary
fuels evaluated in this effort included gasoline, diesel, and aviation fuel.

Cambridge Systematics, Inc.
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Nevada relies on neighboring States for its petroleum supply; Southern California and Utah refineries supply
Southern Nevada and Northern California refineries supply Northern Nevada.

Figure ES.3 PADD 5 Regional Markets in California/Nevada, with SCSN Counties

Santa Fe Pacific
Pipeline: San
Francisco to

Reno

R, V8
\‘ 2 ‘ UNEV Pipeline:

7 '.I ‘Utah to Las Vegg:
CALNEV
Pipeline: Long

Beach to Las

T

an
Bernardino

®  Major Cities
| Counties
[1 usAstates -
Northern California/Northern Nevada (NCNN) -y
Southern California/Southern Nevada (SCSN)
Source: Cambri dge Systematics. Energy Information Administrationo
2015.

From California and Utah Refineries to Nevada Petroleum Terminals

In Southern California, the CALNEYV pipeline transports gasoline, jet fuel, and diesel fuel from Colton

Terminal to Kinder Mo r gvaichdsadjacentdo Nellis ginForcelBase m Sauthdrn

Nevada. From Utah, the UNEV pipeline transports petroleum products into Las Vegas from Woods Cross,

Utah to Holly BEbhApexihgudtsal Park.r mminnaNort hern Cal i fornia, Ki nde
Pacific Pipeline (SFPP) North Line transports gasoline, jet fuel, and diesel fuel from Concord Station to the

Sparks Terminal in Northern Nevada.

Petroleum Distribution by Truck

Petroleum products are transported from storage facilities to retail petroleum facilities throughout the State.
The team used the Nevada Statewide Hazmat Database to identify refined petroleum facilities by type and
develop estimates for refined petroleum distribution across the State. Applying a 250-mile radius around
Las Vegas for petroleum distribution, the study team used a shortest path algorithm to determine likely

Cambridge Systematics, Inc.
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routing options, with the assumption that truck drivers will primarily stay on Interstates and U.S. highways as

much as possible.

The petroleum distribution maps below demonstrate that the volume of diesel on the roadways is greatest in
Northern Nevada, while Southern Nevada is dominated by gasoline. These results are consistent with the
large urban population around Las Vegas in the south and the increased prevalence of industrial facilities
and mining operations in Northern Nevada. Figure ES.4 and Figure ES.4 illustrate the likely distribution of

diesel and gasoline by truck in Nevada.

Figure ES.4 Statewide Diesel Fuel Distribution by Truck
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Figure ES.5 Statewide Gasoline Fuel Distribution by Truck
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Hazardous Materials Classification

Hazmats are classified according to the risks that they pose. The U.S. Department of Transportation

(U.S. DOT) established nine hazmat classifications in order to provide consistency across all agencies that
regulate commercial shipping. There are multiple sources for identifying the defined hazards of a material,
including shipping papers, safety data sheets (SDS), container labels, and markings. Hazmat placards or
labels found on packaging reference the U.S. DOT hazard class of the material. Some classes include
multiple hazards denoted by the division number.

Cambridge Systematics, Inc.
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Table ES.2 Hazardous Material Classes

Class Description

Class 1 Explosives

Class 2 Gases

Class 3 Flammable and Combustible Liquids*

Class 4 Flammable Solids

Class 5 Oxidizing Substances, Organic Peroxides

Class 6 Poisonous (Toxic) Materials and Infectious Substances
Class 7 Radioactive Materials

Class 8 Corrosive Materials

Class 9 Miscellaneous Hazardous Materials

1 Includes materials whose flash point is not more than 141°F.

Figure ES.6 Hazmat Classification Placards
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Source: U.S. DOT, et al. Emergency Response Guidebook, 2016.

In Nevada, the study team identified hazmat flows for 5 of the 9 hazard classifications. Not all hazmat
classifications were identified as part of the chemical selection process and not all hazmat classes were
identified during the Hazmat Roadside Surveys conducted at 18 locations around the State. Radioactive
materials were not part of the study scope of work. Table ES.3 illustrates the 5 hazmat classifications
identified as part of this study.

Table ES.3 Nevada Hazardous Commodity Flow Study Classifications

Class Description Study Hazardous Materials

Class 2 Gases Butane, Chlorine, Propane, Ammonia, Nitrogen Dioxide

Class 3 Flammable and Combustible Liquids Gasoline, Diesel, Jet Fuel, Ethanol

Class 5 Oxidizing Substances, Organic Peroxides Ammonia, Chlorine

Class 6 Poisonous (Toxic) Materials and Infectious Potassium Cyanide, Sodium Cyanide, Titanium
Substances Tetrachloride

Class 8 Corrosive Materials Hydrogen Fluoride, Chlorine, Hydrofluoric Acid, Titanium

Tetrachloride

Cambridge Systematics, Inc.
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Source: Industry interviews, Cambridge Systematics.

Conclusion

Hazmatsar e essenti al to Nevadabdés industries t,lamsewaranuf act u

systems, fuel transportation services and mine precious

National east-west freight flows, approximately one third of U.S. hazmats pass through the State.! Nearly all
of Nevadads refined p e tCalioiniaandUtah by pipelime mrsd gistribwtes] tb mfningp m
operations and retail petroleum facilities by truck; this includes gasoline, diesel, and jet fuel. Nevada
industries use more diesel than gasoline, which is the opposite of most States, and likely the result of the
extensive mining operations in Northern Nevada counties.

N e v a diagp dazmats of concern are similar to those in other States, including the truck and rail
transportation of anhydrous ammonia, butane, chlorine, ethanol, and propane. However, Nevada specializes
in mining precious minerals and specialty manufacturing facilities, resulting in the transportation of sodium
cyanide and potassium cyanide, which is not typically used in significant volumes in other States. Several
large-scale green energy utilities use butane and propane to transfer energy using specialty turbines. Butane
is also used to increase octane levels in gasoline mixtures. Most of the ethanol transported through the State
by rail is destined for West Coast ports for export, and only 10 percent of ethanol is used in Nevada for
biofuel blending purposes. However, Nevada and California are using proportionately higher volumes of
ethanol than other states, and this is the reason for increasing amounts of ethanol in retail gas stations.

Air cargo transportation of hazmats represents a small fraction of all air cargo, estimated by several air cargo
carriers as less than one percent. Air cargo hazmat shipments are restricted by regulation that limits the
types and amounts of hazmat that may be shipped. Dry ice and lithium batteries are shipped by air but are
not the only hazmats shipped by air. Medical aerosols, small amounts of radioactive materials, and high
value epoxies can be shipped by air.

By identifying top hazmat volumes, routes, and frequencies, transportation officials will have more
information on which transportation facilities transport high volumes of hazmats. This will help officials
prioritize transportation infrastructure investments for highway, rail, and pipeline facilities, first responders
train for chemicals and fuels likely to be transported in their counties, and emergency managers locate
hazmat response assets and resources in appropriate locations. At the local level, LEPCs will be able to use
this information to conduct training and exercise programs that match up with the likely hazards in their
jurisdictions.

1 ICF International, John A. Volpe National Transportation Systems Center (U.S.)fi Gui danc e

f
Hazardous Materials Flow Surveys. 6 Cambri dge: U. S. Department o

Cambridge Systematics, Inc.
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1.0 Introduction

The Nevada Department of Transportation (NDOT) contracted Cambridge Systematics (CS) assisted by
Silver State Traffic to conduct a Hazardous Commodity Flow Study that documents hazardous material
(hazmat) transportation routes and modes in Nevada to help local, regional, State, and Federal officials and
first responders better understand the volumes and nature of hazmat movement in the State.

This report is organized into 12 sections with three appendices. Section 1.0 introduces hazardous materials
(hazmats) in the context of freight transportation. Section 2.0 describes the three-part approach to
documenting hazmat transportation in Nevada. Section 3.0 summarizes the stakeholder outreach process.
Section 4.0 describes the data collection techniques to identify hazmat facilities which served as the basis for
identifying commodity flows. Section 5.0 summarizes the chemical selection process used to identify priority
hazmats. Section 6.0 describes the priority hazmats and maps showing volumes and flows. Section 7.0
presents the petroleum supply chain analysis used to describe how refined petroleum products are
transported in the state. Section 8.0 describes the limited hazmats transported via air cargo. Section 9.0
provides an overview of the nine hazard classes used to identify hazmats for surface transport with maps.
Section 10.0 summarizes the results of the roadside surveys used to corroborate hazmat data collection.
Section 11.0 describes the 21 maps developed for the study by section. Section 12.0 presents report
conclusions. The three appendices reflect technical memoranda developed for the Literature Review,
Chemical Selection Process and Petroleum Supply Chain Analysis.

Hazardous materials (hazmats) help sustain our modern society in many direct and indirect ways. For
example, industries use chemicals every day to ensure the safety of our water and food supply.? From
chlorinetocr ude oi |, Americads fr ei ddemnatsr99.999 pecento§whichrreachs por t e s
their destination without a release caused by an incident.® This includes fertilizers, coal, fuels, and industrial
chemicals that are essential to U.S. manufacturing, agriculture, food production, and energy production.
Petroleum products fuel the growing economy and they are transported primarily by pipelines across the
U.S. and by truck to their final destinations at the gas pump. Each day 43.3 million barrels of crude oll,
refined petroleum products and natural gas liquids move through the transportation system.* Ethanol has
become the largest biofuel transported by rail and an important U.S. export. Due in part to the recent shale
oil and gas revolution, the U.S. now exports more natural gas than it imports, making the U.S. the leading
exporter of refined petroleum products in the world.®

According to the Pipeline and Hazardous Materials Safety Administration (PHMSA), hazmats are substances

or materials that, when transported in commerce, are capable of posing a risk to health, safety, property, and

the environment° Al so known worl dwi de as fADangerous Goods, 0 such
whether or not they are in transport.” Up to one million daily hazmat shipments transit the United States

American Chemical Council (ACC) Website, accessed December 2018.

Association of American Railroads (AAR) Website, accessed November 2018.

American Petroleum Fuel and Manufacturers (AFPM) Website, accessed November 2018.
U.S. Energy Information Administration (EIA) Website, accessed August 2018.

® 49 CFR§171.8

Transport Canada, ATr ans p & APrameri August@@l7.Danger ous Goods
https://www.tc.gc.ca/media/documents/tdg-eng/Transportation_of Dangerous Goods - A Primer.pdf

(Footnote continued on next page...)
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every day, or more than 2.2 billion tons by all modes of transportation. This represents 12 percent of all
freight tonnage shipped annually in the U.S.®

Due to the inherent hazards in transport and risk to the public, hazmats face regulations from multiple
Federal and State agencies. More information about regulations can be found in the Literature Review,
Appendix A.

While much is known about hazmat storage at facilities, less is known about how hazmat is transported to
and from those facilities. Study staff collected hazmat data from facilities, railroads, motor carrier, pipeline,
and airline companies. Roadside hazmat inspections were conducted at certain times of the day and week
along key highway corridors. Staff used a chemical selection process to identify priority hazmats and an
Ai ndust r ytodgoymend lmzmatdoutes and volumes by mapping highway, railroad, and pipeline
networks to and from each facility. This report documents the study process, results, findings, and
recommendations.

8 U.S. DOT Bureau of Transportation Statistics (BTS) Website, accessed November 2018.
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2.0 Study Methodology

The study team employed a three-part approach to documenting hazmat transportation in Nevada. First, the
team documented hazmats that posed the greatest danger to the public if released in transit or from storage
facilities. The EPA and NDEP classify these chemicals and fuels as extremely hazardous substances (EHS)
and highly hazardous substances (HHS), respectively. The team identified EHS routes and conveyances,
known in the study as the priority hazmat identification process. Second, 85 percent of hazmat transported in
Nevada by volume is refined petroleum shipments conveyed by pipelines and trucks, and refined petroleum
products are not classified as EHS. Therefore, the study team conducted a petroleum supply chain analysis
to document Statewide refined petroleum flows, including gasoline, diesel, and aviation fuels. Finally, to
corroborate the information from the first two parts, the study team conducted a hazmat roadside survey to
identify hazmats transported by truck during two-hour weekday surveys over a period of 3 months at 18
locations around the State. This three-part approach helped tell the hazmat transportation story in Nevada,
and the results will prepare public officials for what they can expect to see transported in the State by motor
carrier, rail, pipeline, and air. Figure 2.1 summarizes this three-part approach. This information will help
transportation officials prioritize infrastructure investments and emergency managers prepare for the
hazmats carried in the largest volumes and those that pose the greatest hazard to health and safety; it will
also help officials position hazmat response resources in locations with the highest risks.

Figure 2.1 Three-Part Approach to Study

Field
Identifying Priority Petroleum Confirmation
Hazmat Corridors Corridors of Analysis

Where hazmats are stored across

the State Petroleum
Supply
Chain

Hazmat
Facilities

Selection criteria included isolation

Cheml_cal distance and flammability Rl
Selection Surveys

Which chemicals and fuels pose Outreach
the greatest risk to health and
Safety

Priority
Chemicals
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3.0 Stakeholder Outreach

The team held meetings and briefings with the groups noted below to facilitate coordination and receive
necessary guidance throughout the project.

Nevada State Emergency Response Commission. The Nevada SERC reviewed study progress and
provided the information to the LEPCs and Tribal Nations for review and input.

Nevada State Freight Advisory Committee. The Nevada FAC, a single advisory committee for all NDOT
freight-related studies and actions, received progress reports and opportunities to comment at each quarterly
meeting.

Industry Outreach. Since many companies and industries are involved in the storage, manufacturing, and
transport of hazardous commaodities, outreach is a critical component to this project. The study team
conducted extensive telephone interviews and multiple in-person meetings with 60 representatives from
industrial manufacturers, mines, fuel terminals, and other industries that store hazmat, large
shippers/receivers, trucking companies, railroads, pipelines, and chemical companies. Outreach to these
organizations was facilitated by a letter of introduction from the NDOT Project Manager.

Roadside Hazmat Surveys. Silver State Traffic, a registered DBE with NDOT, collected hazmat information
by identifying truck volumes, types, and hazmat placards on specific roadways throughout the State. This
process is further explained in Section 10.0.

Stakeholder Interviews. The study team conducted in-person meetings with the NDEP, including the
Chemical Accident Prevention Program (CAPP), and the Nevada State Fire Marshal& Office to collect
hazmat data and other pertinent information. This study required significant outreach efforts to industries that
store hazmat and carriers that transport hazmat, including chemical manufacturers, fuel terminals, mines,
universities, utility companies, and fuel distributors. Transportation carriers included trucking companies,
railroads, pipeline companies, and air cargo carriers. Private-sector stakeholders interviews included large
shippers/receivers, trucking companies, railroads, pipelines, and chemical companies. The team used this
information to determine hazmat storage and transportation patterns by multiple modes in the State.

Cambridge Systematics, Inc.
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4.0 Data Collection

4.1 GIS Shape Files

The geographic distribution of transportation facilities and hazmat flows is best illustrated by the use of maps
to depict chemical and fuel distribution networks. As a result, the data collected for this project included
numerous GIS shape files from the NDOT State Freight Plan and other sources. Table 4.1 lists the selected
GIS shape files.

Table 4.1  GIS Shape Files

Transportation Facilities Land Use

Railroads Tier II* Indian Land

Pipelines TRI? Metropolitan Areas

Highways RMP3 Mining

Intermodal Facilities Fuel Stations Hydrology

Airports Utilities County Boundaries
1 EPA requirEHel lanReampdr tisdo for facilities storing reportable h

2 EPA requires Toxics Release Inventory Reports for certain facilities.
3 EPA requires Risk Management Plans for facilities storing hazmat in certain threshold planning quantities.

Source: Cambridge Systematics, NDOT, SFMO, CAPP, EPA.
4.2 Hazmat Facilities

The study team collected facility data from Federal and State agencies to identify hazmat facilities. The
facility identification process is the basis for understanding where hazmats are transported. Federal agencies
have developed hazmats storage regulations since 1986; as a result of several industrial accidents at that
time, Congress passed the Emergency Planning and Community Right-to-Know Act (EPCRA) that year. As
part of this act, Federal, State, and local Governments, Indian Tribes, and industries are required to report
hazardous and toxic chemicals in individual facilities, their uses, and releases into the environment to the
public. Hazardous materials are regulated based on reportable quantities at facilities.

The Environmental Protection Agency (EPA) is the Federal agency that regulates hazmat storage at facilities
to reduce or eliminate the release of pollutants and wastes, both on and off site. EPCRA provisions cover
different types of hazmat management depending on stored quantities on site or in process at hazmat
facilities. Industries that handle chemicals are required to report to the EPA if the chemical quantity is greater
than a f#Arepor t a brifleigagnua Tidr il repprés. TheR@ada SFMO maintains a Statewide
hazmat database for Tier Il reporting, and the study team requested access to this database as part of the
data collection process. The EPA requires industries to file TRI reports if hazmats stored at such facilities are
released into the air, ground, or water. Finally, the EPA also requires industries that store hazmats exceeding
the threshold planning quantity (TPQ) for extremely hazardous substances (EHS) to file a Risk Management
Plan (RMP).

In 1991, the Nevada Legislature passed Senate Bill 641, the Chemical Catastrophe Prevention Act, primarily
in response to a large chlorine release in Southern Nevada and a devastating ammonium perchlorate

Cambridge Systematics, Inc.
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explosion in 1988. Subsequently, the CAPP was created, requiring industries storing or handling HHS to
meet certain regulations, similar to how the EPA Risk Management Program regulates EHS. Details of these
programs are described below:

1 Risk Management Program. Filing an RMP is required by facilities that contain EHS and flammable
substances above a certain TPQ. EPA currently lists 355 chemicalsunderEHSi n t he A Wi st of Li

1 Chemical Accident Prevention Program. In Nevada, there are approximately 60 industries storing
HHS at facilities and 219 different chemicals and fuels defined by the CAPP program. Later legislation
authorized CAPP to regulate explosives manufacturing, issue permits, and coordinate inspections in
explosives manufacturing facilities. There are 59 CAPP facilities in Nevada.

1 Toxics Release Inventory Program. This program tracks the management of certain toxic chemicals
that, if released into the air, ground, or water, pose a threat to human health and the environment. As
part of the TRI program, industries must report onsite release, recycling, offsite transfers, and treatment

of toxic chemicals. EPAG6s TRI l'i st includelsNegwagapr oxi ma
there are 150 facilities required to file annual TRI Reports. This information can be found on the EPA
website.

i Tier Il Reports. The EPA requires organizations and businesses in the U.S. with hazardous chemicals
above the required RQ to fill out annual Tier Il reports. There are approximately 500,000 chemicals that
require Tier Il reporting, including gasoline, diesel, and other chemicals. In Nevada, there are over 2,600
facilities required to file annual Tier Il reports. This information was accessed with permission from the
SFMO.

The study team collected data from these sources to develop a Statewide Hazmat Facilities Map. Figure 4.1
displays hazmat facilities in the State.
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Figure 4.1 Hazmat Facilities Map
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5.0 Chemical Selection Process

While there is ample data regarding hazmat facility locations, hazmat transportation corridors are not well
documented because of the complexities of hazmat transport and the need to collect proprietary information
from industries. The study team recognized that it was important to explain to industry officials that the
collected data would be aggregated by chemical from all hazmat facilities. By combining this information, the
resulting hazmat flows are no longer specific to any one industry, but rather display aggregated hazmat flows
by commodity and by mode. With this in mind, identifying priority hazmat corridors involved a multistep
process that includes chemical selection, priority facility identification, industry outreach, and hazmat
analysis. This section describes each process in detail.

There are thousands of chemicals and fuels transported in Nevada every day. Chemicals are used by
industries to ensure the safety of our water and food supply. Railroads transport fertilizers, fuels, and
industrial chemicals that are essential to U.S. manufacturing, agriculture, mining, food production, and
energy production. Every day, petroleum products are transported primarily by pipelines across the U.S. and
by truck to their final destinations at the gas pump.® In order to identify which of these hazmats pose the
greatest risk to health and safety, the study team employed a chemical selection process.

5.1 Methodology

Using the data collected from CAPP, TRI, and Tier Il, the study team focused on toxic and high-volume
flammable chemicals, then applied selection criteria to organize the chemicals into a list of priority chemicals
for analysis. The criteria used to rank the hazmats included isolation protection distance, threshold planning
quantity, lower flammable limit, and flash point. Additional professional judgment was applied to determine
the final hazmat priority. Table 5.1 describes each criterion, description, and source.

Table 5.1 Chemical Selection Criteria

Criterion Description Source

Isolation Distance Recommended distance from a spill source within which first U.S. DOT Emergency
responders should position emergency assets. Response Guidebook

Threshold Planning Quantity Minimum amount of chemical that if present at a facility EPA/CAMEQO?

poses a hazard.

Lower Flammable Limit (LFL) Lower limit of a concentration range of a gas or vapor that Engineering Toolbox
will burn if exposed to an ignition source.

Flash Point Temperature at which vapor from gas ignites National Fire
Protection Association

1 Computer-Aided Management of Emergency Operations (CAMEO) developed by National Oceanic and Atmospheric
Administration (NOAA).

Using the list of hazmats stored at Nevada facilities, the study team conducted a hazmat analysis, applying
the criteria above to sort and rank the hazmats in order of impact to health and safety. For example, the
larger the isolation distances for large spills, the higher the ranking. The hazmat analysis provides

® American Petroleum Institute (API) Website, accessed April 2019. https://www.api.org/oil-and-natural-gas/wells-to-
consumer/transporting-oil-natural-gas
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justification for contacting companies that store or transport priority chemicals to determine transport routing,
frequencies, and volumes.

The study team used the results of this analysis to generate a list consisting the chemical final score, stored
amount, number of corresponding facilities, and EHS designation. The higher the score, the more hazardous
the toxic or flammable chemical.

5.2 Priority Chemical Selection

From the list of 34 preliminary chemicals identified, the study team examined the stored volumes at facilities
and the number of facilities storing chemicals and used professional judgment from previous studies to

determine a proposed list of priority chemicals for study. Sever a-EHB8b0onohemi cal s were incl
of the final list. These include ethanol and butane since these fuels are transported in larger volumes and

have been subject to new Federal and St #&lazerdFlaegableat i ons
Trains. o0 Ethanol is transported by rail in | argped vol ume

to ports for export. Butane is used to supplement gasoline stocks and increase fuel octane levels. Table 5.2
displays the proposed priority chemicals for study. The study team conducted additional outreach to the
facilities storing these chemicals to determine routing, frequencies, and volumes.

Table 5.2  Priority Chemicals for Study

# Chemical Name Score Chemical Uses Facilities EHS
1 Anhydrous Ammonia 4 Refrigerant, fertilizer 18 Yes
2 Butane 5 Fuel, blending, refrigerant 6 No

3 Chlorine 7 Water treatment 6 Yes
4 Ethanol 3 Biofuel 5 No

5 Hydrogen Fluoride 4 Manufacturing 8 Yes
6 Nitrogen Dioxide 6 Catalyst, oxidizing agent 3 Yes
7 Potassium Cyanide 4 Mining and electroplating 2 Yes
8 Propane 5 Fuel and heating 7 No

9 Sodium Cyanide 4 Mining operations 18 Yes
10 Titanium tetrachloride 4 Titanium, whitening 4 Yes

5.3 Outreach to Priority Hazmat Companies

Once the 10 chemicals were selected, the study team presented the results to the NDOT Freight Advisory
Committee (FAC), and the SERC. This information provided a baseline to determine which industries store
the priority chemicals in the State. From this list of priority chemicals, the study team conducted outreach
calls and interviews to industry to further determine hazmat transportation information, including origin-
destination, frequency, volume, and mode of transport. Some interviews were conducted in person, most
interviews were conducted by conference calls between October 2018 and March 2019.

Obtaining sensitive chemical information is a difficult and time-consuming process for two reasons. First,
industry officials responsible for hazmat regulations and protocols are not usually familiar with hazmat
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transportation destinations, customers, and hazmat shipment frequencies. As a result, multiple emails and
phone calls were required to locate the persons with the knowledge of hazmat transport and sales. These
persons in turn needed permission from management; often corporate officers became involved in the
interview process, creating additional delays. Second, sharing chemical information has come under
increased Federal scrutiny since 9/11 due to concerns with terrorism and security. Recent Department of
Homeland Security (DHS) regulations for the Chemical Antiterrorism Facility Security (CFATS) Program has

further delayedthei ndustryds willingness to s foanatenostefrsecirityi ve ¢ he mi
concerns. Of ficials must confirm the identity of persons re
releasing any information pertaining to EHS Chemicals defined under CFATSasi Chemi cal s of I nter

As a result of this increased concern for sharing chemical information, some companies chose not to
participate in the outreach effort. However, most industries cooperated with the study since they realized that
(2) the information would be aggregated by chemical to mask shipments from any one facility; and (2) public
reports would only display high-level Statewide hazmat flows. Detailed county-level maps would only be
available to first responders through a secure database managed with strict access controls and protocols.

54 Hazmat Corridor Identification

The study team used the outreach information obtained from industry representatives, carriers, and fuel

terminal managers to conduct a detailed hazmat corridor identification sorted by each priority chemical or

fuel. In some cases, staff contacted distributors to determine distribution patterns; in other cases, staff

identified refineries or manufacturers from which certain chemicals were transported and employed GIS tools

such as fAshortest pat ho radteg. ©Othdrtabemshonwedthadiredsteialgases e | i kel y
processed in Gulf Coast States are transported to Nevada by rail and by truck over long distances.

Industry representatives helped to confirm shipment frequencies based on overall demand, seasonality, and
availability. Chemicals used for water treatment, such as chlorine and ammonium hydroxide, are shipped in
higher quantities during the summer months. Other chemicals used in manufacturing are used year-round
and have no seasonal transport patterns. In some cases, staff developed transport and frequency
assumptions based on feedback from stakeholders and industry representatives. For example, some
industrial gases are used as a refrigerant for energy generation utilities; this is an example of closed systems
where infrequent shipments to replenish system components are only required once or twice a year. Using
this information, the study team developed detailed maps for each of the priority chemicals for study
described in the following section.
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6.0 Priority Hazardous Materials and Maps

Mapping priority chemicals involves a combination of the techniques previously described in this report. The
Statewide Hazmat Facilities Map (see Fig. 4.1) served as a starting point for chemical transport destinations.
Industry outreach and supply chain analysis techniques helped to determine chemical supply sources from
in-State and out-of-State refineries, distributors, and manufacturers. Interviews with stakeholders and
industry contacts helped to determine hazmat demand, transport frequencies, and volumes. GIS tools and
further industry guidance helped to determine routing, orientation, and mode choice, using pipelines, trucks,
railroads, and air carriers. Finally, the maps in this section were scaled by volumes and mode to best
illustrate shipment volumes by segments, depending on facility densities along each hazmat corridor. The
following sections describe each of the priority hazmats and the corresponding maps for each hazmat

analyzed as a part of this study effort.

6.1 Anhydrous Ammonia

Used for refrigeration and as a fertilizer, anhydrous ammonia is the most common industrial toxic inhalation
hazard stored and transported in the United States. Manufactured primarily in the Midwest, ammonia is

transported by rail and truck to final destinations (Figure 6.1).
Figure 6.1 Major U.S. Ammonia Production Facilities, Distribution Terminals, and
Industrial Users
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Ammonia is transported in pressure containers, either a MC-331 cargo tank trailer or DOT 112 rail tank car.
The chemical properties include toxic gas (Class 2.3), inhalation hazard, and a corrosive (Class 8), resulting
in multiple hazard placards for surface transport. The gas is generally regarded as nonflammable, but it does
burn within certain vapor concentration limits. Fire hazard increases in the presence of oil or other
combustible materials. Although ammonia is lighter than air, vapors from a leak initially stay close to the
ground.

In Nevada, anhydrous ammonia is transported by rail and truck to utility companies for pollution control,
refrigeration facilities, water treatment plants, chemical companies, and mining operations. Facility locations
and chemical flows are illustrated in Figure 6.2.
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Figure 6.2

Anhydrous Ammonia Facilities and Flows
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6.2 Butane

Butane is a natural gas liquid used for fuel blending and refrigeration. Extracted from natural gas during
processing, butane is generally transported by rail and truck from processing plants and refineries to fuel
terminals and power generation facilities; it is used in other refrigeration applications, such as natural gas
and ethylene liquefaction processes. Figure 6.3 displays U.S. natural gas processing facilities, located
primarily in the gulf coast.

Figure 6.3 U.S. Natural Gas Processing Plants and Shale Plays
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Source:  Energy Information Administration, Cambridge Systematics.

Butane is transported as a liquefied gas under its vapor pressure in either a MC-331 cargo tank trailer or
DOT 112 rail tank car. Contact with the liquid can cause frostbite. Its vapors are heavier than air and leaks
can be either liquid or vapor. Under prolonged exposure to fire or intense heat, the containers may rupture
violently and rocket. It is used as a fuel, an aerosol propellant, in cigarette lighters, as a refrigerant, and to
make other chemicals.

In Nevada, Butane is transported by rail car across Northern and Southern Nevada and into California and
by truck from Texas to power generation facilities by truck. Figure 6.4 depicts butane facilities and flows in
the State.
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Figure 6.4 Butane Facilities and Flows
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6.3 Chlorine

Chlorine is used primarily for water and wastewater treatment and other manufacturing applications. It is both
a toxic gas and an oxidizer, which may react with flammable materials. Today, chlorine is combined with
sodium hydroxide to form sodium hypochlorite and used for water treatment and in swimming pools to
control bacteria growth. Chlorine also is used to make ethane compounds for plastics, polyvinyl chloride
(PVC), and titanium production, among other uses.

Chlorine is transported in pressure rail cars, cargo tank trailers, and cylinders for smaller quantities. In
Nevada, chlorine is transported across Northern and Southern Nevada by rail, and shorter distances within
metropolitan areas by cargo tank truck. In some cases, chlorine ton bottles are transported on flatbed truck
trailers. Figure 6.5 depicts chlorine transportation in Nevada.
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Figure 6.5 Chlorine Facilities and Flows
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6.4 Ethanol

Ethanol is primarily used as a biofuel to blend with gasoline. Produced from corn fermentation in the
Midwest, ethanol (grain alcohol) is transported by rail, since it is too corrosive for long-distance pipeline
transport. Since 1985, Under the Renewable Fuels Standard passed in 2007, the Federal Government
requires certain volumes of ethanol to be blended into the U.S. transportation fuel supply. E10 is a low-level
blend composed of 10 percent ethanol and 90 percent gasoline and is sold in every State. E15 is a low-level
blend composed of 10.5 to 15 percent ethanol and gasoline. E85 (or flex fuel) is an ethanol-gasoline blend
containing 51 to 83 percent ethanol, depending on geography and season, and can be used in flexible fuel
vehicles designed to run on E85 and gasoline.

As a result of different fuel blends, the ground transportation of ethanol by rail and truck requires different
placards. This poses challenges for fire fighters, because extinguishing ethanol fires requires alcohol-
resistant foam. Figure 6.6 illustrates different placards used for different ethanol-gasoline concentrations.

Figure 6.6 Ethanol Placards
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Source: CS, Innovative Emergency Management, CAMEO Chemicals, David Willauer (photo).

Ethanol is transported to Nevada from Midwestern States by rail, and stored at fuel terminals in Reno and
Las Vegas, where it is blended into gasoline before being transported to retail gasoline stations throughout
the State. Figure 6.7 shows ethanol distribution in Nevada before blending with gasoline. Movements of
ethanol blends can be seen in Figure 7.5.
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Figure 6.7

Ethanol Facilities and Flows
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6.5 Hydrogen Fluoride

Hydrogen fluoride (HF) is used in over 500 industries in the U.S. as a major feedstock and the source of the
fluorine molecule used for the production of fluorinated compounds. Very corrosive and toxic, HF can either
be a gas, a liquid, or in a solution. It is used as a catalyst and raw material in chemical manufacturing to
make refrigerants, herbicides, pharmaceuticals, gasoline, stainless steel kitchen products, aluminum,
plastics, electrical components, and incandescent light bulbs. Sixty percent of the hydrogen fluoride used in
manufacturing is for processes to make refrigerants used in refrigeration, freezer, and air conditioning
systems. A colorless fuming liquid boiling at 67°F, HF is generally shipped as a liquid confined under its own
vapor pressure. HF vapors are heavier than air and H Fs@orrosive action on metals can result in a fire
hazard due to the formation of hydrogen in containers and pipes.*°

Transportation of HF in Nevada is limited to Less-than-Truckload (LTL) deliveries in small quantities. Used
primarily in laboratory environments, HF does not pose a significant transportation hazard. Therefore, no
map was created for HF, which is transported in limited quantities to facilities in the State.

Figure 6.8 shows HF facilities and flows in the State, which are transported by truck only in small quantities.

10 Ccameo Chemicals (NOAA) website, https://cameochemicals.noaa.gov/
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Figure 6.8 Hydrogen Fluoride Facilities and Flows
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6.6 Nitrogen Dioxide

Nitrogen dioxide (NO.) is a catalyst and oxidizing agent. A reddish-brown gas or yellowish-brown liquid when
cooled or compressed, NO: is shipped as a liquefied gas under vapor pressure. Its gas vapors are heavier
than air, and it is toxic by inhalation and skin absorption. NOz is noncombustible but accelerates the burning
of combustible materials. NO2 is used in manufacturing chemical explosives, as a sterilization agent, and as
a flour bleaching agent. It also is an oxidizer used in rocket fuel.

Since it is only transported in small quantities and shipped to a limited number of facilities, no map was
created for NO2.

6.7 Potassium Cyanide

Potassium cyanide (KCN) is a basic salt and a reducing agent. Cyanide salts are used in metallurgy for
electroplating, metal cleaning, and removing gold from its ore. KCN reacts with acids of all kinds to generate
poisonous hydrogen cyanide gas, which is used to exterminate pests. Since the chemical is shipped in small
guantities to a limited number of locations, no map was created for KCN.

6.8 Propane

Propane is produced as a by-product of two other processes: natural gas processing and petroleum refining.
The processing of natural gas involves removal of butane, propane, and large amounts of ethane from the
raw gas. Additionally, oil refineries produce some propane as a by-product of cracking petroleum into
gasoline or heating oil. Propane can be burned as an important heat source, but its unique chemical
properties make it suitable as a refrigerant as well.

Like butane, propane is transported as a liquefied gas under its vapor pressure in either a MC-331 cargo
tank trailer or DOT 112 rail tank car. Contact with the liquid can cause frostbite. Propane gas vapors are
heavier than air and any leak can be either liquid or gas vapor. Under prolonged exposure to fire or intense
heat the containers may rupture violently and rocket. Propane is used primarily as a fuel, but also as an
aerosol propellant, as a refrigerant, and to make other chemicals.

In Nevada, propane is transported by rail and truck to over 600 facilities, seven of which store more than 500
pounds on site. Figure 6.9 illustrates propane facilities and flows by rail and truck throughout the state. Truck
flows are shown only to facilities storing more than 500 pounds on site at any one time.
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Figure 6.9 Propane Facilities and Flows

Source: SFMO, CAPP, Cambridge Systematics
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