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4. SAFETY 

4.1. INTRODUCTION 
The transportation, handling, and storage of crude oil requires engineering controls to minimize potential 
health, safety, and environmental risks, and interruptions of supplies. This chapter provides an overview 
of issues associated with the proposed Project that could directly or indirectly affect public safety, with a 
focus on oil spill impacts, as well as the safe and reliable construction and operation of the SPOT DWP. 
This chapter is limited to design, engineering, and operational components of the proposed Project’s 
infrastructure that could affect public safety. Reliability of overseas crude oil supplies and shipping is 
outside the scope of this EIS. 

The safety of personnel working onboard the proposed SPOT DWP facilities, including process safety 
and vessel operations, is addressed in IMO conventions and U.S. regulations. These topics have been 
assessed preliminarily by the Applicant in its draft OPSMAN (SPOT 2019t) and would be fully addressed 
in the final OPSMAN, which requires approval from the USCG prior to commencement of operation if a 
license is granted. They are also beyond the scope of this EIS. 

If the SPOT DWP is approved, the USCG would be responsible for review and approval of the design 
basis, fabrication, construction, installation, commissioning, operation, security, maintenance procedures, 
and inspection of the offshore Project components. PHMSA would be responsible for regulating and 
ensuring the safe and secure movement of crude oil via the onshore components of the SPOT Project. 
This would include a Management of Change process to review and approve any proposed substantive 
changes to DWP operation, equipment, or environmental impacts. Additionally, the USCG would 
coordinate with appropriate and responsible agencies as needed and required, such as MARAD, PHMSA, 
BOEM, Bureau of Safety and Environmental Enforcement (BSEE), and environmental resource agencies, 
for the life of the DWP and eventual decommissioning. 

As part of the application, the Applicant’s first-party contractors, RPS Group and Risknology, Inc., 
developed an Oil Spill Trajectory and Fate Modeling Report (SPOT 2019w), a Spill Risk Analysis (SPOT 
2019a, Application, Volume IIa, Appendix M), and a Summary of Hypothetical Oil Spill Response 
Actions (Appendix I). The Applicant also provided additional information regarding offshore diesel fuel 
spills (SPOT 2019c), and spill modeling for the onshore pipelines (SPOT 2019d). Following filing of the 
application, the USCG requested its third-party contractor to review the information provided by the 
Applicant and conduct independent modeling and analyses. The information, figures, and tables 
associated with crude oil release and spill consequence analysis in this chapter are derived primarily from 
the work conducted by the third-party contractor for the USCG. 

4.2. LAWS AND REGULATIONS 
The SPOT Project would follow all onshore and offshore pipeline laws and regulations related to 
deepwater ports and pipelines, which are put in place to protect the safety of both the public and the 
environment. Section 1.6, Permits, Approvals, and Regulatory Requirements, offers a detailed discussion 
of applicable laws and regulations pertaining to the proposed Project. 
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The proposed Project would also need to conform to MARPOL, adopted in 1973 and modified by the 
Protocol of 1978, per the applicability of the Act to Prevent Pollution from Ships. All signatories of 
MARPOL must be compliant with the requirements that prevent and minimize pollution from ships, from 
both accidents and routine operations. The Project would need to comply with MARPOL Annexes I, II, 
III, V, and VI to which the United States is a signatory. 

The laws and regulations relevant to deepwater ports and pipelines include requirements for operations, 
cleanup, public safety, transportation of crude oil, potential releases, and pipeline safety. They are 
designed to hold an applicant accountable to its integrity management programs and to using safe 
practices. These laws and regulations include design standards from ASME and API for various 
components and materials, an evaluation of which is beyond the scope of this EIS. 

4.3. CRUDE OIL HAZARDS 

4.3.1. Hazards 
Petroleum is one of the most common pollutants released into the marine environment. Natural petroleum 
seeps, and leaks during extraction, transportation, and consumption are the main sources of crude oil 
released into the marine environment. Oil spills represent a small fraction of the total crude oil discharged 
into the sea. For example, the 1989 Exxon Valdez oil spill, which released more than 10 million gallons 
of crude oil into Prince William Sound, is small compared to the natural petroleum seeps off Santa 
Barbara, California where 20 to 25 tons of oil have leaked from the seafloor each day for the last several 
hundred thousand years (Live Science 2009). Crude oil often has acute and long-term impacts on marine 
ecosystems, including effects from physical damages (physical contamination and smothering) and 
toxicity of its chemical compounds. Crude oil is a complex mixture of both hydrocarbons (e.g., alkanes, 
cycloalkanes, and aromatic hydrocarbons) and non-hydrocarbon compounds. PAHs refer to any class of 
hydrocarbon molecules that have multiple carbon rings, and that include carcinogenic substance and 
environmental pollutants (Merriam-Webster 2019d). PAHs are considered the most acutely toxic 
components of crude oil, interfering with membrane fluidity. PAHs are also associated with potential 
carcinogenic, teratogenic, and mutagenic effects1 in aquatic animals and humans. 

Oil spills may affect marine organisms in a number of ways including physically, through behavior 
modifications known to produce carcinogenic and mutagenic effects, or through natural habitat 
modifications. Petroleum can kill marine organisms, reduce their fitness through sublethal effects, and 
disrupt the structure and function of marine communities and ecosystems (NRC 2003). The biological 
effects of oil pollution can be acute or chronic. 

In the marine environment, oil can affect a variety of organisms including birds, mammals, pelagic and 
benthic organisms. Additional information on the potential effects of oil spills on biological resources can 
be found in Section 3.4, Habitats, through Section 3.7, Threatened and Endangered Species. 

                                                
1 Effects that “produce or tend to produce cancer,” and are “related to or cause developmental malformations” and mutations 
(Merriam-Webster 2019a, b, c) 
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4.3.1.1. Birds 
For birds, oil can cause feathers to mat and separate, impairing waterproofing and exposing the animal’s 
skin to extremes in temperature, resulting in hypothermia or hyperthermia. The effects can be 
compounded, as birds try to get the oil off their feathers by preening, which results in the animal ingesting 
the oil, which can cause severe damage to its internal organs. Often, oil-soaked birds lose their buoyancy 
and beach themselves in their attempt to escape the cold water, resulting in an increased risk of predation. 

4.3.1.2. Mammals 
As with birds, oil can destroy the insulating ability of fur-bearing mammals, such as sea otters, thus 
exposing them to the harsh elements. Without the ability to repel water and insulate themselves from the 
cold water, mammals can die of hypothermia. Mammals also attempt to clean themselves and in doing so, 
ingest toxic levels of petroleum products, which can cause severe damage to their internal organs. Oil 
ingestion can disrupt the reproductive process, and animals that have survived oil spills may suffer the 
long-term effects of breeding problems and may produce deformed offspring. 

4.3.1.3. Fish 
Fish may not be exposed to oil immediately following a spill, but can come into contact with oil if it is 
mixed into the water column. When exposed to oil, adult fish may experience reduced growth, enlarged 
livers, changes in heart and respiration rates, fin erosion, and reproduction impairment. Oil also adversely 
affects eggs and larval survival. 

4.3.1.4. Marine Invertebrates 
After an oil spill, small crude oil droplets generated by waves and winds can be suspended in the water 
column. Plumes of small, stable dispersed oil droplets are also frequently found in subsurface waters after 
oil spills are treated with dispersants. The dispersants reduce the size of the oil droplets such that they are 
near neutrally buoyant. These dispersed oil droplets may be unlikely to resurface and re-coalesce with the 
slick. Potentially due to interactions with bacteria, these tiny droplets have been observed accumulating at 
the seafloor in mucus agglomerates (Payne and Beegle-Krause 2011). These crude oil droplets, which are 
often in the food size spectra of many zooplankters, can easily interact with planktonic organisms. For 
instance, small crude oil droplets can be ingested by zooplankton (protozoan and metazoans) when they 
are suspended in the water or attached to phytoplankton. 

4.3.2. Physical Properties 
The crude oil that would be exported via the SPOT DWP ranges from ultralight crude (API gravity of 
approximately 59.4, such as processed Condensate) to light crude (API gravity of approximately 41.3, 
such as WTI) to heavy grade crude oil (API gravity of approximately 20.1, such as WCS). 

Physical properties of the three oil types were obtained from the Oil Trajectory and Fate Modeling Report 
(SPOT 2019a, Application, Volume IIa, Appendix L) and are described below. The three oil types, a light 
crude WTI, a heavy grade crude WCS, and processed Condensate, represent the range of potential oil 
densities (from ultralight to heavy crude oils) that might be transported offshore via the two collocated 
36-inch crude oil pipelines. 
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4.3.2.1. West Texas Intermediate (WTI) 
WTI is a light crude oil due to its low density, and is considered “sweet” because of its low sulfur content. 
The crude oil is refined in the Midwest and Gulf Coast regions in the United States and has an API 
gravity of 41. This API gravity is lower than crude oil from Montana, Manitoba, and North and South 
Dakota, which have an API gravity of about 43. WTI is bought by Mexico to mix with the heavy oil 
(API gravity of 20) that is produced from their country to help the export process. The properties, 
composition, and characteristics of WTI are presented in Table 4.3-1. 
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Table 4.3-1: Worldwide Crude Oil Physical and Chemical Properties 

Parameter Unit 

Bakken  
Crude  
(North  

Dakota) a,b 

Mixed  
Sweet  
Blend  

(Canada) b,c 

Ekofisk 
(Norway) b,d 

Qua Iboe  
(Nigeria) a,b 

Azeri Light  
(Azerbaijan) b,d 

Suncor  
Synthetic A  
(Canada) b,c 

Iranian  
Heavy a,b 

Arabian  
Heavy  
(Saudi  

Arabia) a,b 

Lloyd  
Blend  

(Canada) b,c 

Western  
Canadian  
Select c,e 

Western  
Canadian  
Blend b,c 

Fosterton  
(Canada) b,c 

Maya  
(Mexico) a,b 

Hondo  
Monterey  

(California) a,b 

Boscan  
(Venezuela) a,b 

West Texas  
Intermediate e,f Condensate e,f 

Gravity API 42.1 39.5 38.42 35.8 34.8 33.1 30.0-31.0 27 20.8 20.6 20.6 20.5 20.2 18.3 10.9 41.3 63.2 
Density g/mL  - 0.83 0.832  - 0.85 0.86 0.89 0.89 0.93 0.93 0.93 0.93 0.93 0.94 1 0.8155 0.726 
Sulfur wt%  - 0.44 0.22 0.12 0.15 0.19 1.20-1.65 -  3.52 3.49 3.17 3.24 -  4.7 4.6 0.407 0.19 
MCR wt%  - 1.94  -  - -  ND -  -  9.57 9.61 8.59 9.66 -   -  - 1.62 0.14 
Sediment ppmw  - -   -  - -  -  -  -  333 360 299 207 -   -  - -  78 
TAN mg KOH/g -  - 0.13  - 0.26 -  -  0.1 0.81 0.93 0.73 0.2 -   -  - 0.15 -  
Benzene vol% 0.28 0.29 0.12  - 0.1 0.05 0.083 0.36 0.2 0.16 0.1 0.02 0.075 0.093 0.012 -  1.13 
Toluene vol% 0.92 0.85 0.64  - 0.33 0.24 0.25 1.89 0.35 0.29 0.18 0.11 0.278 0.21 0.018 -  3.58 
Ethyl benzene vol% 0.33 0.25  -  - -  0.14 0.13 1.11 0.06 0.06 0.06 0.17 0.11 0.075 0.012 -  0.36 
Xylenes vol% 1.4 1.1  -  - -  0.51 0.51 3.46 0.32 0.29 0.25 0.3 0.374 0.2323 0.03 -  3.99 
Salt vol% -  -   -  - -  -  -  -  56.8 49.1 74.3 13 -   -  - -  -  
Nickel vol%  - 4.3 2.3 3.3 3 ND 22.6 -  58.5 57.4 45.5 47.8 45.5  - 117 -  -  
Vanadium vol% -  2.1 2.1 0.3 0.7 ND 81 -  130.7 137.7 98.6 109 257  - 1320 -  -  
Butanes vol% 7.5  -  -  - -  1.7 -  -  1.83 2.08 0.63 1.02 -   -  - 2.09 4.5 
Pentanes vol% 6.4  -  -  - -  2.96 -  -  4.48 4.21 3.69 0.89 -   -  - 3.5 26.22 
Hexanes vol% 2.4  -  -  - -  4.01 -  -  4.15 3.78 3.08 1.8 -   -  - 4.44 13.89 
Heptanes vol% 10  -  -  - -  3.51 -  -  2.97 2.74 2.51 2.13 -   -  - 7.46 13.76 
Octanes vol% 8.9  -  -  - -  4.47 -  -  2.12 2.13 2.16 3.05 -   -  - 7.35 14.67 
Nonanes vol% 3.7  -  -  - -  3.8 -  -  1.48 1.52 1.85 3 -   -  - 3.26 8.46 
Decanes vol% -   -  -  - -  2.02 -  -  0.7 0.71 0.85 1.42 -   -  - -  4.83 
API = American Petroleum Institute; g/ml = grams per milliliter; MCR = micro carbon residue; mg KOH/g = milligrams of potassium hydroxide per gram; ND = measurement below instrument threshold; ppmw = parts per million weight; TAN = total acid number; vol% = percent volume; wt% = weight 
percent 
Note: “-” indicates that the information is not available, either because the sensors will not pick anything up because the concentrations are so low, or because the crude oil does not have that parameter in it. 
a Environment Canada 2020 
b Some of the data represented were generated from U.S. Department of State 2014. 
c Crude Quality Inc. 2019b 
d Statoil 2020 
e Western Canadian Select, West Texas Intermediate, and Condensate would be transported by the SPOT DWP Project. 
f Crude Quality Inc. 2019c 
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4.3.2.2. Western Canadian Select (WCS) 
WCS is a heavy blended crude oil, composed of bitumen and blended with sweet synthetic and 
Condensate diluents. It is one of the largest heavy crude oil streams in North America with an API gravity 
of 21. This type of crude oil has a high total acid number (TAN) content with a value close to 1, and 
sometimes greater than 1. Table 4.3-1 has the characteristics of WCS and other crude oils from around the 
world. If a crude oil has a TAN value greater than 1, a refinery must be retrofitted to handle the 
difference. The retrofit includes a sulfur removal unit and upgraded construction materials to withstand 
the high acidity. The Applicant does not plan on taking in high TAN concentration of crude oil, but has 
the ability to do so and shall comply with the requirements of the National Association of Corrosion 
Engineers MR0175. A majority of WCS is mixed or blended with a Condensate or synthetic crude oil to 
lower the TAN content, thus allowing more refineries to be able to process it. 

4.3.2.3. Condensate 
Very light crude oil is a mixture of light liquid hydrocarbons resulting in a high API gravity of 45 to 70. 
Condensate is an example of this very light crude oil and is typically separated out of a natural gas stream 
in the production phase. It is usually blended with heavier crude oils or sent directly through pipelines to 
market. The commercial value is typically lower than other crude oils due to high light end content, which 
is difficult to process. Composition and other physical property data of condensate are summarized in 
Table 4.3-1. 

4.3.2.4. Summary of Physical “Crude Oil” Properties 
Definitions of the common physical properties are defined below: 

• Specific gravity (i.e., API)—the ratio of the density of a substance to the density of a standard (water 
for liquids). This determines if the crude oil would sink or float—a substance with a specific gravity 
lower than 1 will float in water. 

• Viscosity—a quantity expressing the magnitude of internal friction or a measure of how easily the oil 
would flow. The viscosity of crude oil generally increases as the temperature decreases and decreases 
as temperature increases. As such, the crude oil in the pipeline has more difficulty flowing if it 
becomes freezing or cold in the winter and requires more pressure to be pumped through the pipeline. 

• Pour Point—the temperature below which the liquid loses its flow characteristics. If crude oil has a 
high pour point, it will be associated with a high paraffin content, which is associated with a large 
proportion of plant material. 

• Interfacial Tension—the force that holds the surface of a particular phase together (liquid/liquid or 
gas/liquid). 

• Density—the degree of compactness of a substance or the amount of matter of an object relative to its 
volume. 

• Mousse water content—maximum percent of water in oil emulsion. Emulsion is the dispersion of 
droplets of one liquid in another in which it is not soluble. 
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• Toxicity—the degree to which a chemical substance or a particular mixture of substances can damage 
an organism. 

• Flammability—the ability of a chemical to ignite or burn, causing combustion or fire. 

The physical characteristics of the three types of crude oil representing the range of crude oils that are 
expected to be exported via the SPOT DWP are specified in Table 4.3-2. 

Table 4.3-2: SPOT DWP Three Crude Oil Physical Properties 

Characteristic Western Canadian Select West Texas Intermediate Condensate 
Density (kg/m3) 933.4 818.9 741.2 
API gravity 20.1 41.3 59.4 
Viscosity (cP @ 20°C) 2.63 0.79 0.66 

Flammability Division 2 Flammable 
liquid 

Division 2 Flammable 
liquid 

Division 2 Flammable 
liquid 

Flash point (°C) < -30 < -30 < -30 

Toxicity 
Class D, Division 2, 

Subdivision A: 
 Very Toxic Material 

Class D, Division 2, 
Subdivision A: 

 Very Toxic Material 

Class D, Division 2, 
Subdivision A: 

 Very Toxic Material 
Solubility in water Insoluble Insoluble Insoluble 
Pour point (°C) -50 -33 -55 
Sulfur (wt%) 3.67 0.407 0.06-0.19 
Interfacial Tension (mN/m) 16.6 16.6 18.4 
Mousse water content 70% 60% NA 

Source: Crude Quality Inc. 2019c, 2019d; Canadian Centre for Occupational Health and Safety 2019; Anton Paar GmbH 2019 

°C = degrees Celsius; API = American Petroleum Institute; cP = isobaric specific heat; kg/m3 = kilograms per cubic meter; 
mN/m = millinewton per meter; NA = not applicable; wt% = weight percent 

4.3.3. Chemical Properties 
Chemical properties for the three crude oils associated with the SPOT DWP are defined herein to identify 
the hazards and risks associated with the Project and include the molecular weight, vapor pressure, 
solubility, and the octanol-water partition coefficient of each compound, as well as the fraction in oil, 
which relates to the constituents (compounds) within the oil. These characteristics help in defining how 
the crude oils behave under varying process conditions. Table 4.3-3 defines the general compositions of 
the crude oils that are expected to be exported by the SPOT DWP. 

Table 4.3-3: Compositions of Crude Oils Exported by SPOT DWP 

Composition (mass %) Western Canadian Select West Texas Intermediate Condensate 
n-Butane 1.7 2.08 2.7 
n-Pentane 3.49 3.32 18.4 
Hexanes 2.61 3.82 22.4 
C7-C12 5.03 20.68 56.5 
C13-C30+ 87.17 70 0 

Source: Crude Quality Inc. 2019a 
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The chemical properties of the three crude oils are further broken down by their hydrocarbon pseudo-
components to provide a more comprehensive view of the three crude oils. Table 4.3-4, Table 4.3-5, and 
Table 4.3-6 define the average WTI, WCS, and Condensate hydrocarbon pseudo-components, 
respectively. 

Table 4.3-4: West Texas Intermediate Crude Oil Chemical Properties 

Hydrocarbon Pseudo-Component Fraction in Oil 
(g/g oil) 

Molecular Weight 
(g/mol) 

Vapor Pressure 
(atm, 25oC) 

Solubility 
(mg/L) 

log (Kow) 
(Unitless) 

BTEX substituted benzenes 0.0189 108 1.78E-02 275 3.24 
2-ring PAHs 0.0090 144 8.46E-04 13 4.29 
3-ring PAHs 0.0065 197 2.07E-06 1 5.25 
Aliphatics: BP < 180 0.2985 99 9.73E-02 NA 3.46 
Aliphatics: BP 180-280 0.1788 169 1.68E-03 NA 6.47 
Aliphatics: BP 280-380 0.1814 262 7.22E-07 NA 9.91 

Source: SPOT 2019a, Application, Volume IIa, Appendix L 
oC = degrees Celsius; atm = atmosphere; BP = boiling point; BTEX = benzene, toluene, ethylbenzene, and xylenes; g/g = gram 
per gram; g/mol = gram molecule; log = logarithm; Kow = Octanol-water partition coefficient; mg/L = milligram per liters; NA = 
not applicable; PAH = polycyclic aromatic hydrocarbon 

Table 4.3-5: Western Canadian Select Crude Oil Chemical Properties 

Hydrocarbon Pseudo-Component Fraction in Oil 
(g/g oil) 

Molecular Weight 
(g/mol) 

Vapor Pressure 
(atm, 25oC) 

Solubility 
(mg/L) 

log(Kow) 
(Unitless) 

BTEX substituted benzenes 0.0134 109 2.16E-02 324 3.28 
2-ring PAHs 0.0090 144 8.46E-04 13 4.29 
3-ring PAHs 0.0065 197 2.07E-06 1 5.25 
Aliphatics: BP < 180 0.1206 99 9.73E-02 NA 3.46 
Aliphatics: BP 180-280 0.1200 169 1.68E-03 NA 6.47 
Aliphatics: BP 280-380 0.1223 262 7.22E-07 NA 9.91 

Source: SPOT 2019a, Application, Volume IIa, Appendix L 
oC = degrees Celsius; atm = atmosphere; BP = boiling point; BTEX = benzene, toluene, ethylbenzene, and xylenes; g/g = gram 
per gram; g/mol = gram molecule; log = logarithm; Kow = Octanol-water partition coefficient; mg/L = milligram per liters; NA = 
not applicable; PAH = polycyclic aromatic hydrocarbon 
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Table 4.3-6: Condensate Crude Oil Chemical Properties 

Hydrocarbon Pseudo-Component Fraction in Oil 
(g/g oil) 

Molecular 
Weight (g/mol) 

Vapor Pressure 
(atm, 25oC) 

Solubility 
(mg/L) 

log(Kow) 
(Unitless) 

BTEX substituted benzenes 0.072300 98 3.35E-02 487 2.88 
2-ring PAHs 0.006745 140 9.07E-05 23 9.81 
3-ring PAHs 0.002161 179 4.42E-06 2 5.10 
Aliphatics: BP < 180 0.358499 99 9.73E-02 NA 3.46 
Aliphatics: BP 180-280 0.253386 169 1.68E-03 NA 6.47 
Aliphatics: BP 280-380 0.257970 262 7.22E-07 NA 9.91 
Source: SPOT 2019a, Application, Volume IIa, Appendix L 
oC = degrees Celsius; atm = atmosphere; BP = boiling point; BTEX = benzene, toluene, ethylbenzene, and xylenes; g/g = gram 
per gram; g/mol = gram molecule; log = logarithm; Kow = Octanol-water partition coefficient; mg/L = milligram per liters; NA = 
not applicable; PAH = polycyclic aromatic hydrocarbon 

Table 4.3-1 provides a comparison of the three crude oils that are expected to be exported by the SPOT 
DWP to other worldwide crude oils. The composition and physical properties of crude oil affect how the 
crude oil behaves inside the pipeline, and different types of crude oil have different hazards and risks, 
which are discussed in the following sections. 

4.3.3.1. Flammability and Explosion Potential 
Title 16 CFR § 1500.3 defines crude oil as flammable when it has a flash point lower than 100°F. Flash 
point is determined by the lowest boiling point components of the substance. Medium to heavy crude oils 
are not considered flammable if they have been exposed to a short weathering period, which causes the 
oils to lose the majority of their volatile components. Consequently, the flash point temperatures of 
conventional crude oils increase substantially after weathering, and flammability and explosion potential 
decrease due to weathering. However, an ignition can still occur if certain conditions of crude oil are met: 

• Sufficient oxygen supply is present; 
• Lower flammability limit of vapors produced from the crude oil has been reached; and 
• Heat or an ignition source is present. 

If an ignition source is not present in the enclosed pipeline, fires and explosions are not possible. If crude 
oil is released, it can ignite if the three conditions above are met. If the crude oil has undergone 
weathering, the flammability and potential to ignite would be reduced. 

4.3.3.2. Acidity and Corrosivity Potential 
Another risk associated with crude oil pipelines that could result in a release is pipeline corrosion. 
Naphthenic acids are compounds in crude oil, and cause corrosion at high temperatures. This is normally 
not a risk in crude oil pipelines due to the typically low operating temperatures. The parameter used to 
define the corrosion potential of a particular crude oil is the TAN. A majority of Canadian crude oils have 
high TAN levels, which cause corrosion, and require mixing or blending to allow refineries to process 
without retrofitting. TAN levels less than 1 milligram of potassium hydroxide per gram are considered 
safe or adequate for transport, and the Applicant would operate the pipelines at low temperatures, 
minimizing the potential for corrosion due to high TAN levels. 



Sea Port Oil Terminal Deepwater Port Project  Chapter 4 
Supplemental Draft Environmental Impact Statement  Safety 

4-11 

Hydrogen sulfide is a corrosive compound commonly found in crude oil that also affects pipeline 
corrosion. Sulfur compounds tend to form iron sulfides, which can threaten the integrity of the steel walls 
of the pipeline and cause corrosion over time. Sulfur levels in the crude oils being transported by the 
Applicant would need to be monitored to maintain the integrity of the pipeline. 

4.4. THREATS FROM A CRUDE OIL SPILL 

4.4.1. Pipeline and Component Integrity Threats 
There are numerous threats that could cause a LOC or release throughout the Applicant’s proposed 
pipelines. A threat is defined as a mechanism that could lead to a pipeline LOC or failure. Cause is 
defined as an action or lack of action that leads to a pipeline spill. Causes create the release, while threats 
create the potential for a LOC. 

The component integrity threats for release, leak, and spill are defined as follows: 

• Release is defined as a failure of pipeline integrity that causes the oil to escape. 

• Leak is defined as crude oil escaping the pipeline over a period of time. 

Spill is defined as the crude oil volume of a leak that enters the environment by not being contained in the 
pipeline system. 

Component integrity and potential pipeline threats were related to API 1160 Managing System Integrity 
for Hazardous Liquid Pipelines (API 2001). Some threats to the Applicant’s proposed pipelines are 
defined as: 

• External corrosion (e.g., environmental factors such as heavy rains or winds reacting with the metal 
of the pipeline causing corrosion); 

• Internal corrosion (e.g., crude oil components such as iron sulfide or H2S reacting with the inside of 
the pipeline); 

• Stress corrosion cracking (SCC) (e.g., abnormal temperature or pressure changes that can cause 
expansion or contraction of the epoxy coating on the pipelines); 

• Fatigue, or structural degradation caused by fluctuations/strain/cyclic stress (cyclic stress is the 
distribution of forces that change over time in a repetitive fashion); 

• Manufacturing (e.g., defects in the material properties, such as steel not having the correct 
composition to handle the pressure in the pipeline); 

• Construction (e.g., defects when installing the pipeline, such as welds and flanges); 

• Equipment (e.g., pumps, valves, or pig launchers causing unusual quick failures or wear and tear); 

• Third-party damage (e.g., contractors or landowners striking the pipeline); 

• Incorrect operations; and 

• Natural forces (e.g., flooding or erosion from other forces that expose the pipelines). 
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ASME B31.8S was used to categorize the Applicant’s proposed pipeline threats into three time-related 
categories: 

• Time-dependent: Primary threats that can be addressed by ongoing and periodic assessments that 
include external corrosion, internal corrosion, and SCC. 

• Stable: Threats activated by a change in operations or surrounding environment such as equipment, 
manufacturing, and construction defects. 

• Time-independent: All other threats that are not covered by stable and time-dependent categories 
(i.e., third-party damage, incorrect operations, and natural forces and weather-related events). 

Pipeline-related incidents are reported to PHMSA; Table 4.8-1 provides a summary of these incidents 
over the past 10 years. 

4.4.1.1. Time-Dependent Threats 
All types of corrosion and SCC are time-dependent threats. Corrosion is defined as the deterioration of a 
material by a chemical reaction with its environment. The environment also governs the rate at which 
corrosion of the metal occurs. Corrosion requires the presence of an oxidizing agent, which, in pipelines, 
is typically water present in the crude oil inside the pipe and soil moisture present outside the pipe 
(API 2001). The following methods can be used to control or mitigate the corrosion of crude oil pipelines: 

• Controlling accumulation in the pipeline 
• External epoxy or other coatings applied to the pipeline 
• Chemicals that are used to treat corrosion 
• Insulation and cathodic protection 
• In-line inspection tools 
• Proper material selection for the pipeline (e.g., carbon steel) 

SPOT DWP is equipped with the following methods to control or mitigate the corrosion of the proposed 
crude oil pipelines: 

• External coating protection (15 to 16 mm of fusion bonded epoxy and an additional 2 to 4 mm of 
fusion bonded epoxy “rough coat”) 

• Cathodic protection (in accordance with DNVGL RP F103) 

• Sour service applicability (complies with requirements of National Association of Corrosion 
Engineers MR0175/ISO 15156) 

Further details on the three time-dependent corrosion threats mentioned above (external corrosion, 
internal corrosion, and SCC) are discussed in further detail below. 

External Corrosion 
Pipeline walls and welds are susceptible to external corrosion through contact with moist soil and water. 
Microbial activity can also accelerate external corrosion (ASME 2010). The most common hole size due 
to external corrosion is a pinhead, or very small hole that has a low leak rate, which typically results in a 
long-duration spill. Some factors that affect external corrosion rates are: 
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• Exposure time: Exposure to corrosive conditions over a long length of time weakens the strength and 
integrity of the pipe. This loss of integrity can result in a failure of a weld and/or breach of a wall, 
which would result in a spill or leak. 

• Coating: All new pipelines, including Project pipelines, are required to be coated with fusion-bonded 
epoxy that creates a barrier between the soil and the pipeline. This reduces the development of rust 
and decreases the corrosion potential. 

• Cathodic protection: Cathodic protection negates the effect of corrosion by supplying an electrical 
current to the pipe where the external environment comes into contact with the pipeline. The 
Applicant would install cathodic protection for the onshore pipelines in five locations to prevent 
corrosion. 

• Pitting: Pitting is due to a surface defect in the metal or a scratch in the coating. It causes the same 
water or moisture connection between the steel, thus resulting in corrosion and the formation of 
pinholes. Proper pipeline installation during construction can lower the chances of pitting. 

• Stray currents: Electric lines and piping can distribute stray electrical currents that cause external 
corrosion. These electrical currents can cause rapid hole formation due to the high rate of corrosion 
under these circumstances. 

• Microbial activity: Bacteria found in the soil and water can contribute to pipeline corrosion. Two 
types of bacteria (aerobic and anaerobic) cause corrosion, and both can be present in the same 
environment depending on climatic conditions. The bacteria can cause both internal and external 
corrosion; therefore, preventative measures may be needed to mitigate bacterial activity. 

Internal Corrosion 
Internal corrosion could occur in the SPOT Project components due to contaminants being transferred 
between components. These contaminants include oxygen, water, CO2, and chlorides that can form acids. 
The SPOT Project would not continuously pump oil from the Oyster Creek Terminal to the platform 
because VLCCs or other crude oil carriers would not be present at all times. Therefore, the potential for 
internal corrosion would be greater because localized water and/or crude oil would remain in the pipeline 
for a period of time. The likelihood for internal corrosion to occur is higher with WCS than the other two 
crude oils evaluated due to its higher density/viscosity and because it normally carries sediment. To 
mitigate the potential damage from internal corrosion, a number of mitigation measures can be used. Key 
recommendations of mitigation measures for the proposed SPOT Project include: 

• Maintaining the operating temperatures of the pipeline lower than 140°F; 

• Reducing the number of elbows, drastic reductions in pipe diameter, and other areas that impede the 
flow; 

• Testing the composition of WCS for TAN and sulfur content to confirm that the levels are below the 
levels at which corrosion would occur; and 

• Continuously pumping or removing localized water/crude oil from areas where these materials tend to 
gather when no VLCC or other crude oil carrier is moored at the SPM buoy. 
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Stress Corrosion Cracking 
The combined action of corrosion and applied stress produces material cracking or SCC. The crack 
expands, resulting in a LOC or breach of the pipeline, which in turn releases crude oil. Pipelines expand 
and contract when there are temperature and pressure fluctuations, which can cause stress cracks; 
however, based on review of the Applicant’s design basis, the potential of these crack form in the SPOT 
Project components is low. If the operating temperature or pressure fluctuates outside the design range of 
the pipelines, SCC could occur. SCC progresses through the following four stages: 

1. Initiation of SCC at the pipe surface 
2. Pitting due to the coating detaching or rust developing 
3. Continued growth and crack coalescences 
4. Large crack coalescence and pipeline failure, resulting in a leak 

To minimize the potential for SCC to occur, regular maintenance protocols and inspections should be 
conducted, as proposed by the Applicant. 

Fatigue 
Stresses or strains affect the internal pipe structure, causing fatigue over time. The stress or strain 
accumulates on structural discontinuities such as geometric notches, surface irregularities, defects, or 
metallurgical nonhomogeneities. Fatigue occurs in three sequential stages: 

1. Initiation: the formation of the crack. This occurs at inclusions, pores, or soft-rained regions of the 
pipe. 

2. Propagation: the stable incremental enlargement of the crack or pore in service. 

3. Failure: rapid unstable fracture of the pipe, which results in the pipe’s LOC. 

These three stages arise from accumulated cycles of stress or repetitive loading conditions due to changes 
in pressure or to crude oil pipeline fluctuations from a VLCC or other crude oil carrier loading and the 
interruption of crude oil pipeline flow. A steady state or one time loading effect does not cause fatigue. 
Following PHMSA guidelines on pipeline integrity management would help reduce fatigue. 

4.4.1.2. Stable Threats 
Stable threats can be divided into three categories: manufacturing, construction, and equipment. 

Manufacturing 
This category comprises defects occurring in the manufacturing of the pipeline. Some common examples 
are lower steel grade than specified, imperfections in the steel, and deformed joints or parts. Anyone of 
these manufacturing defects can cause a decrease in mechanical strength resulting in a breach or LOC of 
the pipeline. PHMSA has identified manufacturing integrity issues that do not meet the requirements of 
API, Specification for Line Pipe-5L and specified pipe grade (74 Fed. Reg. 97 [May 21, 2009]). During 
the manufacturing process, the SPOT Project would take into account the manufacturing integrity issues 
involved with the pipeline and the specifications for the range of operating conditions. 
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Construction 
Many threats to the pipeline can occur during construction. Some of the common threats include: 

• Weld defect or fabrication error 
• Pipe buckle, weld or bend 
• Broken pipe, coupling failure, or stripped threads 
• Dents that affect welds or pipe body integrity (ASME 2010) 

Any of the listed threats can cause weakening in the integrity of the pipeline and a LOC event, resulting in 
a leak. To minimize the risks, PHMSA requires startup and commissioning quality inspection, including 
detection of construction defects. 

Equipment 
The potential for equipment to not meet its intended design, or accomplish its operational or functional 
purpose constitutes an equipment threat. All components that assist in monitoring and controlling the 
pipeline system are an equipment threat. Some of the root causes of these threats are failure in design, 
operation, or manufacturing (not traceable to the construction phase). Some common examples of threats 
to equipment are: 

• Temperature/pressure sensor not working properly 
• Pumps not operating at the specified pressure or output 
• Blackouts, false alarms, or glitches in software for operation of the SPOT DWP occurring 
• SPM buoy malfunctioning 
• Pig launchers/receives malfunctioning or incorrectly cleaning the pipeline 

The Applicant would be responsible for following maintenance procedures and ensuring that equipment is 
working according to design specifications. 

4.4.1.3. Time-Independent Threats 
Time-independent threats can be divided into three categories: third-party damage, incorrect operations, 
and other natural forces and weather-related threats. 

Third-party Damage 
There are three primary third-party damage threats: 

• Unintentional damage inflicted by pipeline contractors, third parties, or operators; 

• Intentional damage or sabotage including vandalism; and 

• Damaged pipe, such as dents created during the manufacturing or construction phase that were not 
previously identified. 

For example, a farmer or third-party contractor could accidently hit or excavate an onshore pipeline, 
which could result in a spill, and an operator error, such as incorrect filling of a VLCC or other crude oil 
carrier, could result in an offshore pipeline incident. The Applicant has stated they would use the 
Transportation Security Administration Pipeline Security Guidelines to decrease the chances of terrorism 
and sabotage. 



Sea Port Oil Terminal Deepwater Port Project  Chapter 4 
Supplemental Draft Environmental Impact Statement  Safety 

4-16 

Incorrect Operations 
The pipelines would be equipped with automated features to minimize incorrect operations, but personnel 
still play a primary role in mooring the VLCCs or other crude oil carriers and operating the platform 
according to the OPSMAN. Examples of incorrect operations include not operating the valve properly 
while connecting a VLCC or other crude oil carrier, or while on the platform. Safety devices on the 
platform such as the HIPPS help prevent or mitigate transient pipeline hydraulic events. Frequent 
occurrence of transient pipeline hydraulic events may result in other equipment failures, and possibly 
even rupture, due to fatigue. 

Other Natural Forces and Weather-Related Threats 
Natural hazards can cause substantial damage to the pipeline system. Heavy rain, high winds, and floods 
all have the potential to affect the SPOT DWP pipeline. Long-term exposure of the aboveground facilities 
at the Oyster Creek Terminal and the offshore platform to these weather-related incidents would increase 
wear and tear, weathering, and cause corrosion on the equipment. Earthquake and hurricanes occur less 
often but the having the proper procedures and safety mechanisms in place, such as an operational spill 
response plan, can help mitigate impacts in case of a pipeline rupture or leak. Other natural or weather-
related hazards include mudslides, lightning, fires, and extreme ambient conditions. The Applicant would 
have safety plans or risk mitigation measures for natural forces and/or weather-related incidents that could 
occur to the platform and onshore components included in the OPSMAN. 

4.4.2. First-Party Oil Spill Risk Analysis 
As part of its DWP license application, the Applicant commissioned an oil spill risk analysis from 
Risknology, Inc. for the proposed SPOT DWP in the GoM (SPOT 2019a, Application, Volume IIa, 
Appendix M). The framework and methodology for the risk analysis followed international best practice 
(IPIECA 2013; ARPEL 2017). The analysis developed risk profiles for oil spill frequency and spill size 
for all components of the proposed SPOT DWP Project. 

Oil spill risk assessments are regularly conducted to support Federal permitting purposes. While the 
technical approaches vary to some degree, researchers generally strive to quantify or at least qualify 
the likelihood of a spill occurring given the presence of a hypothetical set of circumstances (e.g., 
development of a new oil facility or transport pattern); and, if that spill were to occur, what volume, and 
types and degrees of environmental, health and safety, and socioeconomic effects might be expected. In 
some cases, the assessments consider the potential efficacy of measures that may reduce the probability of 
spills (i.e., prevent spills) or their consequences (i.e., mitigate consequences by response). The 
Risknology, Inc. report (SPOT 2019a, Application, Volume IIa, Appendix M) presents oil spill 
probability, expressed as an annualized frequency, for all system components of the proposed SPOT 
Project. The frequency of oil spills of a given size were compiled into various spill risk profiles, which 
were used to produce dimensioning accident spill sizes. The dimensioning accident spill sizes are useful 
for comparing internally among system components and for comparing externally with other existing and 
proposed projects. In addition to the first-party risk analysis conducted by the Applicant, a third-party oil 
spill risk analysis was conducted under the direction of the USCG. The third-party assessment is 
discussed in Section 4.6, Third-Party Spill Risk Analysis. 
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4.4.2.1. Oil Spill Risks 
Oil spill dimensions were developed for 100-year and 500-year return periods (RP). A 100-year RP event 
is an event that has a 1 percent probability of occurring in any given year. The frequency is expressed as 
0.01/year. Similarly, the 500-year RP event is an event that has a 0.2 percent probability of occurring in 
any given year. The frequency is expressed as 0.002/year. For the proposed project, there is a 0.029/year 
to 0.006/year chance of a spill with an approximate size of 15,500 bbl or greater occurring. The frequency 
of 0.01 (i.e., a 100-year RP event) lies between the minimum and maximum probabilities of a spill of 
15,550 bbl occurring. As such, the 100-year RP spill event was conservatively considered to be 
15,500 bbl. The spill scenario that would cause a spill of that size is a Full-Bore Rupture from the Export 
Metering and Pumps section of the Oyster Creek Terminal. 

The expected spill size at approximately the 0.002/year frequency (500-year RP) is 48,500 bbl or greater. 
These spill sizes (15,500 bbl and 48,500 bbl) were used as the dimensioning spills for the proposed 
Project. The data defined in 4.4.2.1 were derived from the Risknology, Inc. spill risk analysis (SPOT 
2019a, Application, Volume IIa, Appendix M). 

4.4.2.2. Onshore Oil Spill Risk 
The onshore spill risk profile for the proposed SPOT Project was developed based on the locations from 
which leaks from specific equipment components dominate the risk. For the proposed Project, at very low 
spill sizes, the risk is dominated by small releases from storage tank piping. As potential spill size 
increases, the risk is dominated by contributions from piping, Oyster Creek Terminal equipment, and, at 
the largest spill size, catastrophic storage tank rupture. 

The distribution of risks to individual component locations and causes indicated that only 150 mm and 
full-bore rupture breaches result in a 15,000 bbl spill size. The risk of this spill is evenly distributed 
among the pipeline segments, with the Oyster Creek Terminal being a greater contributor than any one of 
the segments. 

4.4.2.3. Offshore Oil Spill Risks 
The offshore spill risk profile for the proposed SPOT Project indicates that at very low spill sizes, the risk 
is dominated by small releases from the SPM buoys. As potential spill size increases, the risk is 
dominated by contributions from the SPOT DWP platform topsides, subsea pipelines, subsea flow lines, 
PLEMs, and, at the largest spill size, marine vessel collisions and strikes. 

4.4.2.4. Vapor Dispersion and Flash Fire Hazard Distances 
The USCG has developed extensive guidance for hazard evaluation of offshore liquefied natural gas 
(LNG) spills from both accidental and intentional threats (Sandia 2004). Although the guidance 
specifically addresses LNG, modeling capabilities for the physical processes of discharge, dispersion, and 
thermal radiation from fire are principally applicable to spills of any hydrocarbon liquid containing lighter 
components. 

The USCG uses validated models to evaluate these hazards, such as computational fluid dynamics or an 
equivalent model. The Applicant may consult with Commandant (CG-5) to ensure that appropriate 
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assessment procedures are used. These models are a part of the EIS process and are defined in the 
Risknology, Inc. report (SPOT 2019a, Application, Volume IIa, Appendix M). 

The vapor dispersion zones from the dimensioning spills were determined using the Phast modeling suite, 
which is approved by the PHMSA. For the 100-year RP, the distance to the lower flammability limit 
(LFL) and to 12.5 kilowatts per square meter (kW/m2) radiation flux were both 0.48 mile. For the 
500-year RP, the distance to LFL and to 12.5 kW/m2 radiation flux was 1.96 miles. A radiation flux of 
12.5 kW/m2 is significant because this is the threshold at which extreme pain to an individual can occur 
within 20 seconds. It is also the level at which a significant chance of fatality occurs for medium duration 
exposure (IOGP 2010). For the 100-year RP and 500-year RP, a release from the platform facility would 
represent the dimensioning spill quantity. Hence, the hazard zones are centered upon the platform and not 
the SPM buoys. 

4.4.2.5. Onshore Condensate Spill 
The onshore Condensate spill risk profile for the proposed SPOT Project identifies locations from which 
leaks from specific equipment components dominate the risk. At very low spill volumes, the risk is 
dominated by small releases from storage tank piping. As potential spill size increases, the risk is 
dominated by contributions from piping, Oyster Creek Terminal equipment, and, at the largest spill size, 
catastrophic storage tank rupture. The behavior of Condensate is similar to that of WTI and WCS. The 
primary difference is that the Condensate, having a lower density, creates larger release quantities for 
similar breach sizes. 

4.4.2.6. Offshore Condensate Spill 
The offshore spill risk profile for the proposed SPOT Project identifies regions in which leaks from 
specific equipment components dominate the risk. At very low spill sizes, the risk is dominated by small 
releases from the SPM buoys. As potential spill size increases, the risk is dominated by contributions 
from the SPOT DWP platform topsides, subsea pipelines, subsea flow lines, PLEMs, and, at the largest 
spill size, marine vessel collisions and strikes. The data provided below are from the Risknology, Inc. 
report (SPOT 2019a, Application, Volume IIa, Appendix M). 

The dimensioning spill of 194,700 bbl of Condensate is best represented by a release from the subsea 
pipelines delivering Condensate to the proposed SPOT DWP. This release was modeled using the worst-
case discharge (WCD) gas model (S.L. Ross et al. 2009). Phast software (DNVGL 2017) was used to 
simulate pool formation and spreading, vapor dispersion, and flash fire and pool fire radiation distances. 
For the 100-year RP, the distance to the LFL was 0.08 mile and the distance to the 12.5 kW/m2 radiation 
flux from a pool fire was 0.16 mile, which is substantially less than the distances for the dimensioning oil 
spill. This is due to the absorption and dilution of the Condensate mass in the water column prior to 
reaching the surface where it could serve as the fuel for a fire. In addition, the lighter components of 
Condensate vaporize at the surface before they can ignite. 

Based on the above analysis, it is recommended that the operational planning basis for the proposed 
SPOT DWP acknowledge a flammable hazard zone of 0.48 mile, derived from the 100-year dimensioning 
oil spill. This distance is based on dispersion modelling conducted using the DNV GL Phast 8.2.2 
modeling tool. 
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4.4.3. First-Party Oil Spill Modeling 

4.4.3.1. Offshore Oil Spill Modeling 
Pursuant to the DWPA, as amended, and in accordance with the USCG’s implementing regulations, the 
Applicant conducted oil spill modeling for unmitigated, hypothetical releases of three oil types (WTI, 
WCS, and Condensate) from the SPOT DWP platform in Galveston Area lease block 463 (SPOT 2019a, 
Volume III, Attachment 15) based on BOEM’s Final EIS for Gulf of Mexico OCS Oil and Gas Lease 
Sales: 2012-2017 (BOEM 2012b). In the oil spill modeling report conducted by RPS (SPOT 2019a, 
Application, Volume IIa, Appendix L), the median size of large spills (defined as those equal or greater 
than 1,000 bbl) is identified as 2,240 bbl based on spill occurrences between 1996 and 2010. Based on 
this median size, BOEM estimated that the most likely size of a spill equal or greater than 1,000 bbl from 
a proposed action on the OCS would be 2,200 bbl. Therefore, the Applicant used a spill volume of 
2,200 bbl for the modeled scenarios at the offshore platform. 

Although the spill was modeled as an unmitigated release, the Applicant would be required to prepare a 
Facility Response Plan for the SPOT DWP as an annex to the OPSMAN, if a license is granted. The 
OPSMAN would be developed based on a WCD, as discussed in Section 4.6, Third-Party Crude Oil Spill 
Analysis, and would contain spill response, containment, and clean-up measures to address WCD 
scenarios. The USCG must approve this plan before operation could begin. The proposed DWP would 
also have a leak detection system incorporated in the design, which would reduce likely spill sizes, and, in 
the event of a spill, a spill response would be initiated immediately to mitigate the size of the spill. 
However, best practice by government agencies and regulatory bodies such as BOEM and BSEE is to 
model unmitigated spills for environmental risk analyses, such as NEPA assessments. 

Three stochastic (randomly determined) scenarios were modeled assuming the spill location at the 
platform and three oil types. For all three oil types, the volume of oil released was assumed to be 
2,200 bbl over 1 hour, and its fate and transport were modeled for 60 days. Once the stochastic scenarios 
were complete, the results were examined to determine which scenario resulted in the maximum amount 
of shoreline being oiled. The chosen simulation with a specific start date represents the worst-case 
meteorological and oceanographic (metocean) condition for oil contamination of the shoreline. 

The 2,200 bbl unmitigated release of WCS crude oil had a predicted surface oil exposure footprint that 
was more extensive than that of the 2,200 bbl release of WTI. This is due both to the high viscosity of 
WCS (which inhibits its ability to entrain into the water column) and the high volatile content of WTI 
(which enables much of it to evaporate quickly). As such, WCS is a persistent oil; even highly weathered 
oil residuals and tar balls can be transported long distances on the water surface. The surface oil exposure 
footprint exceeding 50 percent (above the 0.1 g/m2 threshold) is located primarily within 50 kilometers 
(31 miles) of the release location for the WCS scenario as compared to within 13 kilometers (8 miles) of 
the release location for the WTI scenario. In both cases, surface oil exceeding 0.1 g/m2 is estimated to 
take between 1.3 to 2 days to reach the coast. For the unmitigated release of WTI, surface oil above this 
threshold is predicted to stay within U.S. waters off the coast of Texas. For the unmitigated release of 
WCS, surface oiling above the threshold could occur anywhere along the Texas coast shoreline and could 
reach beyond the U.S. EEZ boundary into Mexican waters. 
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For the 2,200 bbl unmitigated release of Condensate, the surface oil exposure footprint was predicted to 
be small in comparison to the WTI and the WCS spills due to the properties (i.e., low viscosity) of the 
Condensate and its tendency to evaporate quickly from the water surface. The surface oil exposure 
footprint above 1 percent (above the 0.1 g/m2 threshold) is located within 50 kilometers (31 miles) of the 
release location. As such, surface oil was predicted to stay within the immediate vicinity of the spill 
location because of the rapid evaporation. There was also a low (less than 5 percent) probability of 
surface oil exceeding 0.1 g/m2 reaching the shoreline within a minimum of 1.3 days. 

For the individual simulations representing the 99th percentile ranked by degree of shoreline oiling, the 
trajectory of each spill is a product of the environmental conditions on the selected date of the spill as 
well as the weathering properties of the oil. For instance, for the WTI representative simulation, while oil 
was on the water surface, the floating oil was entrained into the water during windy periods and then 
some of it resurfaced when winds became light. On the other hand, for the WCS representative 
simulation, much of the oil surfaced immediately and remained on the water surface until it either 
evaporated, went ashore, or degraded. However, in both cases, at any point in time throughout the 60-day 
simulation, the maximum surface oil exposure concentration was between 5 and 10 g/m2 (a thickness that 
appears as a metallic sheen) either within the immediate vicinity of the spill site for the WTI simulation or 
within 100 kilometers (62 miles) to the west of the spill site for the WCS simulation. Most of the 
shoreline contaminated by more than1 g/m2 of oil for the crude oil simulations was gravel or sand beach 
or artificial shoreline. Twenty miles and 10 miles of wetland and mudflat edge were oiled during the WTI 
and WCS simulations, respectively. 

For the simulation representing the worst-case oil exposure to the shoreline following a 1-hour release of 
2,200 bbl of Condensate, oil disappeared from the water surface within 7 days after release. The 
maximum surface oil exposure concentration at any point in time through the 60-day simulation was 
between 1 and 3 g/m2 (a thickness that appears as rainbow sheen) within the immediate vicinity of the 
spill location. Most of the oiled shoreline, which by the end of the 60-day simulation was 6.6 miles 
immediately to the west-northwest of the spill site, was gravel or cobble beach. No wetlands were 
affected by this scenario. 

4.4.3.2. Onshore Oil Spill Modeling 
To assess onshore impacts of the proposed pipeline Project, pursuant to the DWPA, as amended, and in 
accordance with MARAD’s and the USCG’s implementing regulations, oil spill modeling was conducted 
for unmitigated hypothetical releases of two types of crude oil (WTI and WCS) from the onshore portion 
of the pipeline. In addition, a companion report was compiled containing oil spill modeling conducted for 
releases into coastal tidal waters. The analyses were performed using RPS’ model OILMAPLAND or 
land releases and SIMAP for oil releases into waterbodies. 

The onshore spill scenarios were modeled as unmitigated releases to provide a conservative worst-case 
scenario in analyzing the environmental risks posed by the pipeline. The Applicant has proposed the use 
of a leak detection system, spill response plans, and industry-standard valve placement to minimize the 
potential for a spill to occur and minimize impacts if a release were to occur. As mentioned above, 
government agencies and regulatory bodies such as BOEM and BSEE encourage environmental risk 
analyses to be conducted using unmitigated spill models. 
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Hypothetical releases from the ECHO to Oyster Creek Pipeline and Oyster Creek to Shore Pipelines into 
coastal tidal waters and the GoM were simulated by the Applicant to determine the transport and fate of 
the discharged product. For both oil types, local meteorological and substrate data obtained from NOAA 
were used to determine the flow and dispersion characteristics of oil released into the environment. The 
hypothetical spills from an operating pipeline are assumed to be due to full-bore ruptures. The spill 
volume or the modeled scenarios varies depending on the rupture location; the volume was calculated at 
equally spaced points along the pipeline using pipe diameter, flow rate, valve location, leak detection and 
valve shutdown times, and land elevation profile along the pipeline (SPOT 2019a, Volume IIa, Appendix 
M; SPOT 2019ww). 

The volume of liquid released was calculated in two parts. In the first phase, liquid flows were calculated 
from the point of rupture at the operating flow rate until the leak is detected (approximately 3 minutes) 
and action is taken to shut off the pumps (at which point the release rate would begin to taper off over 
the course of 1 minute) and isolate the ruptured section of piping via valve closures (approximately 
1 minute). Valve closure time isolates sections of the pipeline quickly, minimizing the differences in 
release volumes between the two oil types to less than 1 bbl. 

In the second phase, the product drains were calculated from the break under the force of gravity before 
valves are closed until the oil release comes to a full stop. Product drains vary based on the location and 
elevation of the rupture. Once the valves are closed, gravity flow is restricted to the liquid contained in the 
pipeline segment between closed valves that are hydraulically above the break point, both up- and down-
stream from the break. During this phase, the oil types’ physical properties play a larger role in the overall 
release volume calculation. Due to the high viscosity of WCS, a release of this oil would have more 
restricted flow relative to WTI. 

The total spill volume is the sum of pressurized flow volume (2,479 bbl) plus the gravity drain down 
volume. Release volumes from the ECHO to Oyster Creek Pipeline range from 2,745 to 29,704 bbl for 
WCS and 2,745 to 29,810 bbl for WTI. Release volumes from the eastern Oyster Creek to Shore Pipeline 
range from 2,586 to 15,677 bbl for WCS and 2,586 to 15,890 bbl for WTI. The operating conditions 
(pressure, temperature, pumped flow rate) are the same for the two collocated pipelines; therefore, this 
would also apply to the western Oyster Creek to Shore Pipeline. 

Release durations from the ECHO to Oyster Creek Pipeline range from 0.1 to 2.6 hours for WCS, and 
0.1 to 2.1 hours for WTI. Release durations from the eastern Oyster Creek to Shore Pipeline range from 
0.1 to 1.1 hours for WCS, and 0.1 to 0.9 hour for WTI. The operating conditions (pressure, temperature, 
pumped flow rate) are the same for the two collocated pipelines; therefore, this would also apply to the 
western Oyster Creek to Shore Pipeline. 

Once the spill scenario and characteristics were defined, the fate of the oil was determined using 
simulation software such as OILMAPLAND and SIMAP. Hydrology data used for such modeling was 
derived from the publicly available USGS high resolution National Hydrography Dataset. 

Onshore Land Release Modeling Results 
Release plume simulations were performed for 620 locations along the ECHO to Oyster Creek Pipeline, 
and 142 locations along the Oyster Creek to Shore Pipelines for both the WCS and WTI products. 
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For the ECHO to Oyster Creek Pipeline, using the WCS product, 522 of these releases are expected to 
reach a watercourse before the end date of the simulation used for modeling purposes. Twenty-eight of 
these are predicted to reach the GIWW. The remaining 98 releases are predicted to terminate on land after 
the entire product is either pooled on the ground, adhered to the land cover, or evaporated into the air. At 
the end of all 620 release simulations, an average of 1,097.0 bbl are predicted to remain on the land, 
842.2 bbl are predicted to evaporate, 5,045.2 bbl are predicted to adhere to the shores of streams or 
remain on the stream surface, 906.3 bbl are predicted to remain on the surface of a lake, and 37.8 bbl are 
predicted to reach open waters of the Galveston Bay system, i.e., Clear Lake and Lost Lake off of 
Christmas Bay. 

For the ECHO to Oyster Creek Pipeline, using the WTI product, 525 releases are expected to reach a 
watercourse before the end date of the simulation used for modeling purposes. One hundred and fifty-one 
of these are predicted to reach the GIWW. The remaining 95 releases are predicted to terminate on land 
after the entire product is either pooled on the ground, adhered to the land cover, or evaporated into the 
air. At the end of all 620 release simulations, an average of 817.2 bbl are predicted to remain on the land, 
2,976.5 bbl are predicted to evaporate, 2,259.3 bbl are predicted to adhere to the shores of streams or 
remain on the stream surface, 335.6 bbl are predicted to remain on the surface of a lake, and 352.4 bbl are 
predicted to reach open waters of the Galveston Bay system. 

For the Oyster Creek to Shore Pipelines, using the WCS product, seven of these release locations were 
located directly in Oyster Creek, the GIWW, or Swan Lake and were thus excluded from further 
OILMAPLAND analysis (SPOT 2019d). For the remaining 135 locations, 101 of these releases are 
expected to reach a watercourse before the end date of the simulation used for modeling purposes. 
Thirty-six of these are predicted to reach Oyster Creek, 6 to reach the GIWW, and 6 to reach Swan Lake. 
The remaining 34 releases are predicted to terminate on land after the entire product is either pooled on 
the ground, adhered to the land cover, or evaporated to the air. At the end of 135 release simulations, an 
average of 3,811.6 bbl are predicted to remain on the land, 211.6 bbl are predicted to evaporate, 929.2 bbl 
are predicted to adhere to the shores of streams or remain on the stream surface, and 1,484.8 bbl are 
predicted to remain on the surface of a lake. 

For the Oyster Creek to Shore Pipelines, using the WTI product, 130 releases are expected to reach a 
watercourse before the end date of the simulation used for modeling purposes. Forty-nine of these are 
predicted to reach Oyster Creek, 57 to reach the GIWW, and 6 to reach Swan Lake. The remaining five 
releases are predicted to terminate on land after the entire product is either pooled on the ground, adhered 
to the land cover, or evaporated to the air. At the end of 135 release simulations, an average of 1,062.4 bbl 
are predicted to remain on the land, 2,246.7 bbl are predicted to evaporate, 243.2 bbl are predicted to 
adhere to the shores of streams or remain on the stream surface, and 1,167.8 bbl are predicted to remain 
on the surface of a lake. 

Coastal Tidal Waters Release Modeling Results 
Oil spill fate and trajectory analyses were conducted for six stochastic scenarios modeled at three spill 
locations (the GIWW, Oyster Creek, and Swan Lake), using two oil types (WTI and WCS). For both oil 
types, the volume of oil released was assumed to be 2,200 bbl over one hour, and its fate and transport 
were modeled for 30 days. Once the stochastic scenarios were complete, the results were examined to 
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determine the scenario in which the maximum amount of shoreline was oiled. The chosen simulation with 
a specific start date represents the worst-case metocean condition for oil contamination of the shoreline. 

As reported in the previous modeling of offshore oil spills, the 2,200 bbl unmitigated release of WCS had 
a predicted surface oil exposure footprint that was more extensive than that for the release of the same 
volume of WTI. The surface oil exposure footprint exceeding 50 percent probability for the unmitigated 
release of WCS into the GIWW is primarily located within 6 miles of the release location, compared to 
3 miles for the WTI scenario. Shoreline oiling is predicted to spread along the GoM coast mostly to the 
southwest of the FHC but staying within 24 miles for the WTI scenario, while the WCS scenario is 
predicted to see shoreline oiling outside of the GIWW into Drum Harbor and Christmas Harbor up to 
about 9 miles to the northeast and south through the FHC to the southwest. 

For the unmitigated release of both WTI and WCS into Oyster Creek, the surface oil exposure footprint 
exceeding 50 percent probability is located within 1.2 miles of the release. The shoreline oiling footprint 
above 1 g/m2 is mostly confined to Oyster Creek for WTI, while for WCS it extends mostly downstream 
into Oyster Creek, along the GIWW, outside of the GIWW into Drum Harbor and Christmas Harbor up to 
about 9 miles to the northeast, and out through the FHC to the southwest. 

For the unmitigated release of both WTI and WCS into Swan Lake, the surface oil exposure footprint 
exceeding 50 percent probability is located within 1.2 miles of the release location. The WTI is predicted 
to stay mostly within intracoastal waters with less than 10 percent of simulated scenarios entering the 
GoM. For WCS simulations, surface oil exposure footprint above 1 percent probability is predicted to 
extend 9 miles from the release site and is transported along the GIWW in the northeast direction and to 
the southwest through the FHC, traveling up to 7.5 miles offshore. There is low potential for shore oiling 
along the GoM coast for both oil types and oiling is predicted to stay in intracoastal waters. 

Individual simulations representing the 99th percentile ranked by shoreline oiling were identified for the 
unmitigated release of both WTI and WCS into the three spill areas. These results represent the worst 
credible discharge that is dependent on the transient conditions of the surface water. For both oils, much 
of the spill either evaporates or washes ashore within the first day of release. In the spill scenarios for 
WTI, the majority of the oil evaporates before reaching a shoreline due to its high volatility. WCS, 
however, shows a tendency to surface quickly and linger until it reaches a shoreline rather than evaporate. 
The main concentrations of concern in the simulation are over 100 g/m2 of oil, which would appear as the 
dark true color of the oil, and less than 1 g/m2 of oil, which would appear as a light sheen (NOAA 2016; 
Bonn 2009, 2011). These concentrations of concerns are associated with a characteristic observable 
difference and not an observed biota effect. 

The worst-case scenario for WTI released into the GIWW had a maximum surface oil exposure 
concentration of over 100g/m2 along the GIWW that extended out into the GoM for a few miles. At the 
end of this 30-day simulation, 19.5 miles of shoreline were contaminated by more than 1 g/m2 of oil, most 
of which was artificial/manmade shoreline or sand beach. 

The worst-case scenario for WTI released into Oyster Creek had a maximum surface oil exposure 
concentration of over 100g/m2 located within 1 mile of the release site, and did not spread into the GoM. 
At the end of this 30-day simulation, 7.6 miles of shoreline was contaminated by more than 1 g/m2 of oil. 
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Most of this oiled shoreline was artificial/manmade shoreline, with the majority being within the nearby 
marina rather than the Oyster Creek shoreline. 

The worst-case scenario for WTI released into Swan Lake had a maximum surface oil exposure 
concentration of over 100g/m2 located in the northeast corner of Swan Lake near the spill site and along 
the GIWW and just past the FHC into the GoM. Lower concentrations were predicted to be transported to 
the northeast along the GIWW into Drum Bay. At the end of this 30-day simulation, 11.7 miles of 
shoreline was contaminated by more than 1 g/m2 of oil, which consisted of artificial/ manmade shoreline, 
mudflats, rocky shore, and wetland. 

The worst-case scenario for WCS released into the GIWW had maximum surface oil concentrations 
greater than 100 g/m2 located along the GIWW, which traveled out into the GoM for up to 2.5 miles 
offshore and 5 miles along the shoreline. At the end of the 30-day simulation, 18 miles of 
artificial/manmade shoreline or sandy beach was found to be contaminated by more than 1 g/m2 of oil. 

The worst-case scenario for WCS released into Oyster Creek had a maximum surface oil exposure 
concentration greater than 100g/m2 located within 1.2 mile of the release site, and was not found to spread 
into the GoM. By then end of the 30-day simulation, 7.6 miles of shoreline consisting of artificial/ 
manmade shoreline in and around the marina near the spill site was contaminated by more than 1 g/m2 of 
oil, with the majority of contaminated shoreline being within the marina itself. 

The worst-case scenario for WCS released into Swan Lake had a maximum surface oil exposure 
concentration greater than 100g/m2 located in the northeast half of Swan Lake near the release site and 
along the GIWW about 4 miles to the southwest. By the end of the 30-day simulation, 6 miles of 
shoreline was contaminated by more than1 g/m2 of oil, most of which consisted of artificial/manmade 
shoreline and gravel beach. 

4.5. EVALUATION OF PUBLIC SAFETY 
For the purposes of this section, the public is defined as non-Project-related people. The Applicant is 
required to address the safety of Project personnel by complying with the regulations of the DWPA and 
other applicable laws and regulations. The DWPA regulations require Project personnel to be educated on 
the hazards involved in the proposed Project’s operation, trained in proper emergency and evacuation 
procedures, outfitted with appropriate personal protective equipment, and to comply with other 
contingency plans and safety measures. Many of the detailed contingency plans and safety protocols have 
not been developed at this phase of the DWPA licensing process. Such details are required to be included 
in the Applicant’s OPSMAN, which must be approved by the USCG prior to commencement of DWP 
operation. Therefore, this section considers hazard scenarios based on their potential to affect the public. 

4.5.1. Safety Review Criteria 
An accidental or intentional release of the DWP crude oils ranging from ultralight crude to heavy crude 
has the potential to impact the safety of the public. The release of crude oils would generate a pool of 
unignited oil, a flammable vapor dispersion cloud, and if ignited, a pool fire. 
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4.5.1.1. Credible Range of Release Scenarios 
The extent of fire and vapor dispersion is based on varying breach sizes and the number of tanks affected, 
as well as pipeline and other releases from intentional and accidental scenarios, and site-specific 
meteorology data. Meteorology data for the offshore component was gathered from NOAA. A spill 
consequence analysis (SPOT 2019a, Application, Volume IIa, Appendix M) was performed to accurately 
predict the hazards associated from the various breach sizes onshore and offshore. 

Onshore Scenarios 
A release of crude oil along the onshore pipeline could have substantial impact on high consequence areas 
(HCA) and the environment. Section 4.6.4, Summary of the Oil Spill Findings, details the potential 
onshore impacts and the relative range of release scenarios. The detailed potential HCA and 
environmental impacts can be found in Section 4.9. 

Offshore Scenarios 
The range of release scenarios for offshore portions of the pipeline includes a pipeline rupture due to an 
anchor drag, platform riser rupture, and VLCC leak. Section 4.6.3, Potential Impacts from Oil Spills 
Onshore and Offshore details release scenarios and the potential risks associated with them. 

4.5.2. Site-Specific Input Data 
Site-specific input data were used to complete the risk analysis associated with the Applicant’s DWP. The 
risk analysis incorporates design information, size of storage tanks, VLCC, passing/visiting vessel, 
operations, and metocean data. The ECHO to Oyster Creek Pipeline is approximately 50.1 miles long. 
The Oyster Creek to Shore Pipelines consists of 12.2 miles of piping for each of the two collocated 
pipelines. Additionally, various metering equipment, valves, and storage tanks onshore are taken into 
account. The offshore portion of the SPOT Project consists of the shore crossing subsea pipeline, loading 
pipeline, and hoses that connect to VLCCs or other crude oil carriers. Further equipment is also used to 
connect these components of the offshore platform, and is identified and evaluated in the risk analysis. 
The shoreline crossing point in Brazoria County, Texas would consist of approximately 46.9 miles of 
subsea pipeline, to deliver crude oil to the DWP platform. The platform consists of another approximately 
3.3 miles of loading pipeline with an additional 1,000 feet of hoses to transport the oil to the VLCCs or 
other crude oil carriers. 

4.5.3. Direct Impact on Public Safety and Property 
The purpose of the public safety evaluation is to review the proposed Project’s potential safety and 
security impacts on the public and property from the proposed Port facilities. The crude oil spill 
consequences analysis considers potential direct impacts on humans and property from a potential WCD 
of crude oil from the proposed Project facilities. Indirect impacts on the public and property (e.g., 
economic impacts resulting from a crude oil release) are not considered in the public safety evaluation 
because there is a high level of uncertainty associated indirect impacts from an oil spill, such as economic 
impacts, real estate price impacts, long-term health impacts, opportunity costs, and business hindrance. 
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4.5.4. Bounding Case (Worst Credible Impact) 
There are two worst credible impact (WCI) spill scenarios involving SPOT DWP pipelines. The onshore 
pipeline WCI would be due to one pipeline rupture along the pipeline route. It would involve a full-bore 
rupture and a total spill volume of 82,208 bbl. This could be caused by intentional sabotage or another 
similar pipeline impact scenario. This onshore WCI scenario would have the greatest impact in the HCAs 
because of the overall impact on marine life, wildlife, and/or people. More information on the onshore 
portion of the WCI can be found in Section 4.6.4, Summary of Oil Spill Findings. The offshore WCI 
scenario would be caused by a subsea pipeline release. The full-bore subsea pipeline WCI from an 
accidental or intentional anchor drop and drag scenario over the pipeline from a VLCC or any other crude 
oil carrier or public vessel, though low likelihood, could result in a spill volume of 687,272 bbl of crude 
oil. The crude oil could reach the shoreline of Galveston County and any neighboring county, affecting 
the shoreline environment. Section 4.6.3, Potential Impacts from Oil Spills Onshore and Offshore, 
discusses the other worst-case scenarios involving the offshore components of the SPOT Project. 

4.5.5. Deepwater Crude Oil Ports 
The SPOT DWP could transport crude oil, import and export oil, and fully load VLCCs or other crude oil 
carriers. Pipelines would be constructed from the shoreline of Brazoria County, Texas to the SPOT DWP 
and would cross HCAs. If a spill occurred, it could be due to manufacturing or installation defects, 
mechanical or structural damage from external forces, or vessel-induced damage (e.g., anchor drags). 
Twenty-six percent of large spills come from vessel-induced damage such as anchor drags in offshore 
pipelines (BSEE 2016). There are no recorded incidents of impacts on public safety and property from 
DWP facilities. From 1974 to 2013, there have been a total of 61 U.S. crude tanker spills (BSEE 2016). 
For land-based crude oil facilities, there have been seven documented incidents with one or more fatalities 
(worker and/or public) directly associated with operations (PHMSA 2010): (1) Clearwater, Minnesota, 
November 2007; (2) Saint James, Louisiana, March 2009; (3) White, Arkansas, May 2009; (4) Freestone, 
Texas, February 2013; (5) Gregg, Texas, August 2013; (6) Brazoria, Texas, September 2013; and 
(7) Jefferson, Texas, August 2016. All seven incidents were related to crude oil facility operations. 

4.5.6. Very Large and Other Crude Oil Carriers 
The SPOT DWP is designed to receive carriers from the worldwide fleet of available VLCCs and other 
crude oil carriers (Suezmax and Aframax). VLCCs are the second largest operating cargo vessels in the 
world with capacities of over 250,000 deadweight tons. Crude oil carriers are an integral part of the GoM 
economy and transportation system. The SPOT DWP would have the capability of loading VLCCs and 
other crude oil carriers at a rate of 85,000 bph, 2 million bpd, 365 days a year. Table 4.5-1 defines the 
three visiting vessels’ general characteristics. 
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Table 4.5-1: Visiting SPOT DWP Crude Oil Carrier General Characteristics 

Characteristic Unit Aframax Suezmax VLCC 
Draft (Maximum Load) ft 49 66 71 
Overall Length ft 820 900 1,092 
Deadweight  U.S. ton 132,277 242,508 352,740 
Beam ft 105 164 197 

Source: SPOT 2019a, Application, Volume IIa, Section 1; EIA 2014; Maritime Connection Connector 2019. 

DWP = deepwater port; ft = foot; SPOT = Sea Port Oil Terminal; VLCC = very large crude carrier 

All visiting vessels need to meet accepted industry norms for safety, environmental protection, and 
operating conditions. A substantial number of oil tankers operate worldwide. In 2018, oil tankers took up 
15 percent of the world merchant fleet with vessels up to 4 years old (UNCTAD 2019). This is substantial 
given the impacts on vessel traffic and associated hazards. Oil tankers make up a total of 29.2 percent of 
the world’s total deadweight tonnage (TDWT) (UNCTAD 2019). TDWT represents the total deadweight 
tonnage that all commercial vessels worldwide can collectively hold. Oil tankers hold 560 million 
deadweight tons of the 1.92 billion TDWT. The average vessel age is 10.1 years old with ships built in 
the last 10 years being on average seven times larger than the ones that were built two decades or more 
ago (UNCTAD 2019). Even with the deadweight tonnage increasing, incidents involving crude oil spills 
from tankers have been declining substantially since 1992. The highest cause of crude oil tanker spills is 
allision/collision, with 36 percent of the total number of spills from 1992 to 2011 resulting from such 
incidents (ITOPF 2019). 

4.5.7. Port Security 
Under the CGMTA of 2002 and International Ship and Port Facility Security (ISPS) regulations, shipping 
companies, vessels, and facilities are required to have a security office and a comprehensive security plan 
to conduct their operations. If approved, the Applicant would be required, as part of the OPSMAN, to 
submit a Deepwater Port Security Plan (DWPSP) (33 CFR § 150.15(x)), which would have to be 
approved by the USCG in accordance with Federal regulations. The DWPSP would need to be approved 
60 days prior to operating the facility. The purpose of the DWPSP is to provide the Applicant’s personnel 
who have security response responsibilities with a systematic approach to securing the DWP, and protect 
personnel working at the proposed Project from human threats such as theft, vandalism, or terrorism. The 
DWPSP would be included as an integrated component of the OPSMAN. 

In December 2002, at the urging of the USCG, the United Nation’s IMO Maritime Safety Committee 
developed amendments to the 1974 International Convention for Safety of Life at Sea to enhance 
maritime security. The new ISPS Code was also adopted to provide a standardized, consistent framework 
for evaluating risk, enabling governments to offset changes in threat with changes in vulnerability for ship 
and port facilities. The International Convention for Safety of Life at Sea amendments and the ISPS Code 
both came into effect on July 1, 2004. 

On a national front, the U.S. Congress enacted the CGMTA in November 2002, which was designed to 
protect U.S. ports and waterways from terrorist attacks by requiring area maritime security committees 
and security plans for facilities and vessels that might be involved in a transportation security incident. 
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Accordingly, the USCG developed maritime security rules (33 CFR Chapter 1, Subchapter H Maritime 
Security) that require owners and operators of certain facilities in U.S. ports, and certain vessels operating 
in U.S. waters, to conduct a Facility/Vessel Security Assessment, name a Facility/Vessel Security Officer, 
and develop and implement a Facility/Vessel Security Plan. If a license is issued, a DWPSP consistent 
with 33 CFR § 150.15(x) would be drafted and implemented by the Applicant, and reviewed by the 
USCG. The validity of the ISPS plans for the VLCCs and other crude oil carriers would be verified by the 
Applicant and the USCG. 

In addition to the general risk prevention and minimization strategies discussed below, detailed 
prevention and mitigation strategies for both accidental and intentional release scenarios would be 
incorporated into both the Security Plan and the operational spill response plan, in compliance with OPA 
90, which would be included as annexes to the OPSMAN. Process design and operational reviews and 
approvals would also increase safety by further preventing or minimizing potential risks. Although 
ongoing, much of this activity would be completed in the post-licensing phase of the Project. 

Safety and security criteria for vessel and port operations were used in evaluating the proposed SPOT 
DWP’s location, and these criteria would be critical components of the DWP’s design and operating 
procedures. The offshore location for the proposed DWP must minimize potential safety risks (e.g., 
extensive vessel traffic), while simultaneously allowing for adequate security (e.g., relatively easy access 
for emergency responders). The specific latitude and longitude of the DWP would need to be verified by 
USCG for the purpose of establishing vessel transit routes. 

Federal regulations require all bulk-carrying vessels to provide a 96-hour advanced notice of arrival to the 
USCG prior to entering any U.S. port. Information about the vessel and its voyage, including its port of 
origin, cargo on board, crewmembers, passengers, status of essential equipment, and special security 
information, must be provided with the notice of arrival. All persons would be screened by the National 
Vessel Movement Center prior to the vessel’s entry. Complete details concerning the USCG’s notice of 
arrival requirements can be found in 33 CFR Part 160. 

The USCG may routinely complete facility inspections, shipboard safety and security examinations, 
vessel escorts, and cargo monitors while a vessel is in U.S. waters or at a U.S. port. A detailed Emergency 
Response Plan would be part of the OPSMAN and DWPSP, which would require the approval of the 
USCG before operation could begin. 

The DWPSP and vessel security plans would address security issues, including, but not limited to, access 
control for people, goods, and materials; monitoring and alerting vessels that approach or enter the 
proposed SPOT DWP safety zone and ATBAs/NAAs; identifying risks and measures to deter terrorist 
activity; internal and external notification requirements and response in the event of a perceived threat or 
attack on the proposed Project; designating a Port Security Officer; providing identification means for 
personnel; security training requirements; actions and procedures that are scalable to the threat; 
emergency procedures, such as evacuation; special operations procedures; and recordkeeping for periodic 
training, drills, and exercises. Additional requirements for the security plans include, but are not limited 
to, radar monitoring of the safety zone and any non-enforceable, self-monitored zones that the Applicant 
may incorporate into the DWPSP for situational awareness of vessel traffic in the general vicinity, 
maritime security levels, ship security plans, ship security alarm systems, AIS, and declarations of 
security between the proposed SPOT DWP facilities and visiting vessels. 
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The USCG has a number of measures available to enforce security requirements and otherwise enhance 
security for vessels subject to U.S. Port State jurisdiction and port facilities in the United States. These 
measures include conducting random and targeted patrols and vessel boarding; reviewing information 
contained in vessel arrival notification; conducting escorts and targeted boarding of vessels identified as 
high risk; conducting background intelligence checks; reviewing, approving, and exercising vessel and 
facility security plans; and other appropriate actions designed to improve maritime security. 

The Applicant would work with local USCG units to ensure the proposed SPOT DWP meets the 
requirements of the USCG Maritime Security and Response Operations Manual and that the SPOT DWP 
security procedures are integrated and coordinated with the local USCG units. 

4.6. THIRD-PARTY CRUDE OIL SPILL ANALYSIS 
As stated above, the USCG independently conducted a crude oil spill modeling and risk assessment to 
support the SPOT DWP license application process. 

The tables and figures that present the predicted hazardous distances/zones around the DWP release 
sources (i.e., VLCCs, risers, and subsea pipelines) in this section represent the maximum distance 
scenario in all metocean conditions. 

The consequence modeling included potential crude oil and diesel spills. The SPOT DWP would handle 
other chemicals that, if spilled, could pollute the GoM (e.g., lube oil and engine coolant). However, the 
volume of these chemicals would be low, and the impact on the natural and human environment would be 
considered low risk relative to the other Project components. Therefore, these chemicals were excluded 
from the consequence modeling. The volumes of particular materials that would be stored on the platform 
can be found in Table 2.2-5. The consequence modeling assumed the following key inputs. 

For crude oil loading: 

• Crude types: WCS, WTI, Condensate 
• Crude loading capacity: 85,000 bph for two VLCC loadings 
• Isolation and shutdown time: 0.5 hour2  

For subsea pipelines from shore to the SPOT platform: 

• Pipeline length: 46.9 miles 
• Pipeline diameter: 36 inches 
• Number of pipelines: 2 
• Operating pressure and temperature: 300 psi, 80 °F 

For oil tanker loading/unloading: 

• Oil tanker: VLCC similar to Arcturus Voyager 
• Largest cargo tank volume: 8.6 million gallons 
• Maximum loading hose diameter: 24 inches 
• Loading hose length: 780 feet 

                                                
2 This reasonable estimate was made by the USCG and confirmed by the Applicant, which would allow the Applicant to detect a 
drop in pressure, shut down the affected pipeline, and shut in the affected isolatable section. 
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4.6.1. Purpose and Objectives 
The purpose of the SPOT Project crude oil spill consequence analysis prepared by the USCG was to 
model and evaluate the potential impact of oil spill incidents on the marine ecosystem. A series of large-
scale, credible oil spill scenarios were modeled, which include accidental and intentional VLCC cargo 
tank breaches, riser rupture due to supply vessels colliding on the platform, and subsea pipeline rupture 
caused by dropped or dragged anchor. 

4.6.2. Technical Approach 
The USCG used the following methodology to conduct the analysis: 

• Project Description: The USCG gathered and reviewed site-specific information about the SPOT 
Project, which including location of the Project, offshore infrastructure, crude oil types, process 
design basis, heat and material balance, metocean data, and basic attending VLCC characteristics. 

• Hazard Identification (HAZID): The USCG identified major hazards from the SPOT DWP through a 
HAZID workshop on October 15, 2019 with the USCG, other agencies and stakeholders, and the 
Applicant. A VLCC cargo tank breach from an accidental or intentional impact, dual 36-inch crude 
oil export pipeline rupture from dropped or dragged anchor, and riser rupture caused by supply vessel 
collision with the platform were identified as the worst credible scenarios and have been evaluated in 
this analysis. Additional information about the HAZID can be found in Appendix H, Spill Risk 
Analysis. 

• Scenarios Development: The USCG developed an overview of the scenarios included in the 
consequence analysis, with a focus on large-scale oil spills based on the output from the HAZID 
workshop and the guidelines published by Sandia (Sandia 2004, 2008). Assumptions were made for 
the consequence modeling of each identified large-scale spill scenario (Appendix H, Spill Risk 
Analysis). 

• Modeling and Presenting Results: The USCG predicted pool fire hazard zones from the ignited large-
scale oil spill cases, and simulated spread and migration of the oil slick that would occur following a 
worst credible discharge scenario. 

• Impact Thresholds: 5 kW/m2 – maximum thermal intensity in areas where emergency actions lasting 
2 minutes to 3 minutes can be required by personnel with appropriate clothing (API 521, 2014). It is 
commonly used to establish the fire safety zone (restricted access within this area) for personnel in 
open areas; 12.5 kW/m2 – extreme pain within 20 seconds, significant chance of fatality for medium 
duration exposure (IOGP 2010); 37.5 kW/m2 – cause immediate fatality and damage to process 
equipment (Mannan 2012). 

4.6.3. Potential Impacts from Oil Spills Onshore and Offshore 
The USCG report evaluated the consequences of the worst-case oil spill scenarios caused by accidental 
events (ship-to-ship collisions, collisions between supply vessel and the platform, pipeline rupture due to 
dropped or dragged anchor) and intentional threats. The proposed dual 36-inch crude oil export pipelines 
would be located within 0.5 mile of the nearshore public anchorage zone. The U.S. OCS pipeline large 
spills data for the years 1964 to 2015 (BOEM 2016d) indicate that the majority of these pipeline failures 



Sea Port Oil Terminal Deepwater Port Project  Chapter 4 
Supplemental Draft Environmental Impact Statement  Safety 

4-31 

(approximately 50 percent of all the spill incidents) were caused completely or partially by anchor 
damage. However, impacts to pipelines from anchors are low-frequency events, when considering the 
total underwater pipeline mileage and volume of oil production. The spill rate for releases resulting in less 
than 1,000 bbl released is 0.89 spill per billion barrels produced, while the spill rate for larger releases is 
0.17 spill per billion barrels released over 40 years of data (BOEM 2016d). While the overall frequency 
of impact from anchors is low, the Project pipelines routed near the anchorage zone would be exposed to 
a slightly higher likelihood of impact from a dropped or dragged anchor. 

The subsea pipelines would avoid shipping fairways, with the exception of the two fairway crossings (see 
Section 3.11.4.2, Marine Navigation and Planned Improvements Impacts and Mitigation). Any ships 
anchored within the anchorage areas adjacent to the fairways would likely be pushed by the Gulf current 
away from the subsea pipelines. The pipelines would also be buried up to 10 feet below the ocean floor at 
the fairway crossings, which would protect them from external impact. 

Vessels maneuvering near offshore crude oil transfer areas near the offshore platform would be directed 
away from the pipelines to avoid crossing over the pipelines, which would reduce the potential for 
pipeline damage. The Applicant has also proposed the following mitigation strategies related to vessel 
navigation: 

• A vessel traffic controller 
• A collision/allision avoidance system 
• Designated safety zones, ATBAs, and NAAs around the SPOT DWP and SPM buoys 
• A radar surveillance system 
• Navigational aids 
• Safety fairways designated for vessel movement 
• Navigational practices established by the International Regulations for Preventing Collisions at Sea 

1972 (72 COLREGS) 
• AIS and Electronic Protection Zones 

The proposed safeguards and mitigation strategies would be implemented for the subsea pipelines. 
Considering the safeguards and navigation controls that would be implemented, as well as the low 
frequency of general anchor impact events, a spill resulting from an anchor impacting one or both of the 
pipelines is expected to be very low probability. 

Ship collision incidents in which a VLCC cargo tank is damaged and leaks oil is another main cause of 
large oil spills. Sandia has conducted a sophisticated finite element modeling of collisions of a series of 
ships with a double-hulled oil tanker and provided estimates of the level of damage and hole sizes 
expected for different accident scenarios (Sandia 2004). Though the Sandia analysis (Sandia 2004) 
analyzed vessel collision with an LNG tanker vessel, which is constructed differently than a VLCC, there 
were no available analyses for vessels colliding with a VLCC. However, the size of the breach due to 
vessel collisions is expected to be similar for an LNG tanker vessel and a VLCC. Therefore, the Sandia 
reports were used to determine VLCC breach size due to vessel collisions. The Sandia reports also report 
the potential consequences associated with LNG spills. However, LNG consequence was not used as a 
stand-in for the oil spill consequence. Oil spill consequence modeling was performed based on the 
chemical properties of the crude oil that would be exported through the SPOT DWP. 
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Sandia also analyzed cargo tank breaches due to a range of possible intentional threats, including 
sabotage, insider threats, and external attacks. Documented attacks against ships include hijackings, 
attacks with small missiles and rockets, and attacks with bulk explosives (IMO 2020). There have been 
83 documented attacks from January through April 2020, with most attacks located off the coast of Africa 
and Asia. The 2019 IMO annual report shows 193 total worldwide piracy incidents, and the 2018 IMO 
annual report shows 223 total worldwide piracy incidents (IMO 2020). Recent GoM attacks for 2019 have 
been off the coast of Mexico and involved transporting petroleum for Pemex (Business Insider 2019). The 
relevant piracy attacks in the GoM have not had any cargo tank breaches, and were related to stolen 
inventories or robberies. In addition, any attacks off the coast of Mexico would not likely elevate to a 
serious nature, as the Applicant would implement its facility response plan, which would be part of the 
OPSMAN.  

Spilled oil can coat everything it touches, such as birds, fish, marine mammals, beaches, coastal marshes, 
and marshlands, thus resulting in immediate and a long-term (up to several decades) damage to the 
marine ecosystem. The oil spill consequence analysis performed by the USCG simulated the oil spread 
over the ocean surface under the influence of hydro meteorological conditions (e.g., waves, winds, 
currents, solar radiation, etc.) and predicted the oil slick’s migration path. The oil slick migration was 
obtained from the computational simulation. 

In the event of an oil spill reaching an ignition source, the thermal radiation generated from a pool fire 
would have immediate impacts on the nearby offshore infrastructure and any marine species in the 
vicinity. The thermal hazard zones were presented as graphical overlays on the nautical charts using the 
maximum heat hazardous distance calculated from a pool fire modeling for the proposed Project location. 

All of the potential impact zones presented in this section represent conservative estimates from the 
credible large-scale spill scenarios. They do not account for any control or safety measures that could be 
implemented to reduce the likelihood of such an event or to mitigate its consequences. Such control or 
safety measures have been proposed and evaluated during the HAZID workshop in a coordinated effort 
with the Applicant, and in consultation with the USCG. For marine safety reasons, this information will 
not be made public. 

4.6.3.1. Worst-Case Discharge for Onshore Project Components 
The SPOT Project would construct new onshore pipelines from the existing ECHO Terminal to the 
proposed Oyster Creek Terminal, on the Gulf Coast. One 50.1-mile, 36-inch crude oil line would connect 
the existing ECHO Terminal and proposed Oyster Creek Terminal, and two collocated 12.2-mile, 36-inch 
crude oil pipelines would run from the proposed Oyster Creek Terminal to the shore (see Figure 4.6-1). 
The design capacity of the ECHO to Oyster Creek Pipeline is 42,500 bph with a maximum of 63,025 bph 
with drag reducing agent. The two collocated Oyster Creek to Shore Pipelines each have a design 
capacity of 42,500 bph, for a combined total capacity of 85,000 bph. The SPOT DWP would be capable 
of loading 85,000 bph onto VLCCs or other crude oil carriers through the onshore and offshore pipelines. 
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In accordance with the definition in 49 CFR § 194.105(b), the WCD from the onshore components was 
defined and calculated by taking the following into consideration: 

• Rupture of one of the 36-inch onshore crude pipelines leading to an on-land 82,208 bbl spill; 

• Maximum time to isolation (assumed to be 0.5 hour): pipeline’s maximum release time and maximum 
shutdown response time; 

• Maximum flow rate: 42,500 bph based on the pipeline’s design capacity; 

• Largest line drainage volume after shutdown: 60,958 bbl for the Oyster Creek to Shore Pipelines 
between MLV500 to MLV600, as shown on Figure 4.6-2; 

• Total discharge volume of 82,208 bbl considering the above facts and from calculations based on 
49 CFR § 194.105 (b)(1); and 

• Total discharge volume of 600,000 bbl, which is identified from the working storage capacity of a 
single largest tank at the Oyster Creek Terminal, from calculations based on 49 CFR § 194.105 (b)(3). 

Based on 49 CFR § 194.105 the WCD (the largest discharge volume) for the Project onshore components 
is 600,000 bbl, which is the capacity of a single tank within a single secondary containment system at the 
Oyster Creek Terminal. However, rupture of an onshore pipeline could result in more serious safety and 
environmental impacts, especially if the failed pipeline section is located inside an HCA because there is 
typically less surveillance along a pipeline corridor than at a terminal. More preventive and mitigation 
measures can also be implemented inside a terminal to reduce the likelihood of release incidents and 
mitigate potential outcomes. Section 4.5, Evaluation of Public Safety, discusses the safety of pipeline 
operation in the HCAs. 

The analysis of environmental impacts due to the WCD did not account for mitigation efforts to minimize 
the spread of oil and impacts on sensitive receptors, or the frequency that this scenario may occur. 
Though the WCD is expected to occur at a very low frequency, the USCG would require the Applicant to 
implement proper planning and response actions to mitigate this scenario. The most likely spill scenario is 
expected to be significantly lower in volume than the WCD. Additional details about the onshore WCD 
scenario and frequency can be found in Appendix H, Spill Risk Analysis. The Prevention, Monitoring, 
and Mitigation Plan would be developed as part of the OPSMAN, which is required to address oil spill 
response, containment, and clean-up measures that consider the WCD. 
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Figure 4.6-1: Proposed Onshore Pipeline Route for the SPOT Project 
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Figure 4.6-2: Longest Line Section for the SPOT Project Onshore Pipelines 
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Table 4.6-1 presents the Phast-calculated maximum distances to three thermal radiation levels of interest 
from an ignited pipeline rupture event, assuming the discharge rate reaches the maximum flow rate of 
42,500 bph. The thermal hazard zones were not plotted as graphical overlays on the pipeline route map as 
the scale of potential impact may vary depending on the characteristics of each locations. 

Table 4.6-1: Distances to Thermal Radiation Levels—Onshore Pipeline Rupture 

Crude Type Number of 
Ruptured Pipeline Line Size Pool Diameter  Distance (m)  

  (inch) (m) to 5 kW/m2 to 12.5 kW/m2 to 37.5 kW/m2 
WCS 1 36 66 145 107 74 
WTI 1 36 115 150 106 82 
Condensate 1 36 125 154 109 85 
kW/m2 = kilowatts per square meter; m= meters; WCS = Western Canadian Select; WTI = West Texas Intermediate 

4.6.3.2. Worst-Case Discharge for Offshore Project Components 
In accordance with the definition in 49 CFR § 194.105(b), the WCD from the SPOT DWP offshore 
components is defined and calculated by taking the following into consideration: 

• Rupture of two 36-inch offshore crude pipelines due to anchor drag leading to an on-water 
687,602 bbl spill; 

• Maximum time to isolation (assumed to be 0.5 hour)2: pipeline’s maximum release time and 
maximum shutdown response time; 

• Maximum flow rate: 42,500 bph per pipeline based on the pipeline’s design capacity; 

• Largest line drainage volume after shutdown: 623,192 bbl for the offshore pipelines from MLV700 to 
the SPOT DWP shut-down valves, as shown on Figure 4.6-3; and 

• Total discharge volume of 687,602 bbl considering the information above and from calculations 
based on 49 CFR § 194.105 (b)(1). 

The discharge of the total volume of the pipeline would occur in two phases: early and late phase. Early 
phase losses would occur when crude oil would be continuously pumped through the ruptured orifice 
before pumps could be shut down and isolation valves could be closed. In addition to this pumped flow, 
there would be losses due to contraction/expansion and head losses. Late phase losses would follow as sea 
water intrusion occurs. Crude oil would be replaced by the surrounding sea water, evacuating the 
remaining volume of crude within the pipeline over an estimated period of 36 hours. 

The analysis of this WCD scenario did not account for mitigation efforts to limit the size of the spill. 
Similar to the analysis of the onshore WCD scenario, the frequency of the offshore WCD scenario is low 
and more likely scenarios are expected to have significantly lower spill volumes. Additional details about 
the offshore WCD scenario and frequency can be found in Appendix H, Spill Risk Analysis. The 
Prevention, Monitoring, and Mitigation Plan would be developed as part of the OPSMAN, which is 
required to address oil spill response, containment, and clean-up measures that consider the WCD. 
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Figure 4.6-3: Proposed SPOT Offshore Crude Pipeline Route 
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4.6.3.3. Crude Oil Spill Thermal Radiation Zones from Pool Fires 
The analysis considered two possible types of LOC scenarios, accidental and intentional, involving one to 
three oil cargo tanks, and a simultaneous rupture of the 36-inch risers caused by supply vessel collision 
with the platform. Although Sandia’s 2004 and 2008 publications focused on LNG carriers’ cargo tank 
breach and safety analysis, the approaches and sources are based on a previously conducted study for oil 
tankers (Sandia 2004). The conclusions for the potential breach sizes are, therefore, considered applicable 
and applied in this study. 

The oil spill resulting from any of the accidental and intentional events would form a pool floating on the 
ocean surface. Upon ignition, a pool fire would occur and impose hazardous heat on the nearby species, 
offshore personnel, and infrastructure. 

Accidental Scenarios Results – Thermal Radiation from Pool Fires 
Hazard distances to the thermal radiation levels for the following accidental oil spill scenarios were 
calculated using Phast: 

• Accidental ship collision causing one cargo tank breach with a spill area of approximately 1 square 
meter (10.8 square feet); 

• Accidental ship collision causing one cargo tank breach with a spill area of approximately 2 square 
meters (21.5 square feet); and 

• Simultaneous rupture of the 36-inch dual crude oil risers caused by supply vessel collision with the 
platform. 

Calculations have been performed for the three types of crude oil selected in the design basis (WCS, WTI, 
and Condensate). Tables 4.6-2 and 4.6-3 summarize the distances to the three thermal radiation levels. 

Table 4.6-2: Distances to Thermal Radiation Levels—Accidental Ship Collision 

Crude Type Tank  Breach Size Pool Diameter  Distance (m)  
 Breached (m2) (m) to 5 kW/m2 to 12.5 kW/m2 to 37.5 kW/m2 

WCS 1 1 85 193 152 117 
WCS 1 2 125 247 193 149 
WTI 1 1 151 209 154 126 
WTI 1 2 218 280 203 166 
Condensate 1 1 160 208 151 125 
Condensate 1 2 228 278 200 165 
kW/m2 = kilowatts per square meter; m= meters; m2 = square meters; WCS = Western Canadian Select; WTI = West Texas 
Intermediate 
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Table 4.6-3: Distances to Thermal Radiation Levels—Platform Riser Rupture 

Crude Type Number of  Line Size Pool Diameter  Distance (m)  
 Ruptured Risers (inch) (m) to 5 kW/m2 to 12.5 kW/m2 to 37.5 kW/m2 

WCS 2 36 129 229 168 123 
WTI 2 36 204 239 169 131 
Condensate 2 36 221 247 174 137 
kW/m2 = kilowatts per square meter; m= meters; WCS = Western Canadian Select; WTI = West Texas Intermediate 

Intentional VLCC Tank Breach Results—Thermal Radiation from Pool Fires 
Sandia’s 2008 report specifies that where there is less waterway control and surveillance of ship 
operations, credible intentional threats can cause a larger breach size ranging from 5 to 16 square meters 
(53.8 to 172.2 square feet). According to Sandia 2008, this range of breach sizes should be considered for 
facilities or operations about 5 or more miles offshore. 

Hazard distances to the thermal radiation levels for the following accidental oil spill scenarios were 
calculated using Phast: 

• Intentional act leading to a 5-square-meter (53.8-square-foot) breach in three tanks of a VLCC 
• Intentional act leading to a 12-square-meter (129.2-square-foot) breach in a single tank of a VLCC 
• Intentional act leading to a 16-square-meter (172.2-square-foot) breach in a single tank of a VLCC 

Table 4.6-4 summarizes distances to the three thermal radiation levels. 

Table 4.6-4: Distances to Thermal Radiation Levels—Intentional Threats 

Crude Type Tank Breached Breach Size Pool Diameter  Distance (m)  
  (m2) (m) to 5 kW/m2 to 12.5 kW/m2 to 37.5 kW/m2 

WCS 1 12 322 487 370 284 
WCS 1 16 373 544 411 315 
WCS 3 5 203 346 268 206 
WTI 1 12 547 589 421 351 
WTI 1 16 634 663 476 398 
WTI 3 5 349 412 295 243 
Condensate 1 12 568 584 418 352 
Condensate 1 16 657 656 472 399 
Condensate 3 5 364 407 291 242 
kW/m2 = kilowatts per square meter; m= meters; m2 = square meters; WCS = Western Canadian Select; WTI = West Texas 
Intermediate 

Thermal radiation hazard zones (Figure 4.6-4, Figure 4.6-5, and Figure 4.6-6) are created in the form of a 
circular area, with the radius equal to the distances to the thermal radiation level of interest (5 kW/m2 for 
the following figures). The 5 kW/m2 thermal radiation level is commonly used to establish the restricted 
access area to protect personnel from exposure to a fire hazard. In a real spill incident, not all spilled 
volume would contribute to the pool fire as the wave and turbulence at the sea surface can cause all or 
part of a lick to break up. The following figures are intended to provide a conservative estimate of the 
potential thermal hazard impact region. 
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Figure 4.6-4 shows the 5 kW/m2 thermal radiation contours generated from a pool fire resulting from an 
accidental breach case (with spill area of 2 square meters [21.5 square feet] in a single tank) for the three 
types of crude oil. 

Figure 4.6-5 shows the 5 kW/m2 thermal radiation contour generated from a riser rupture incident caused 
by vessel collision with the platform. It was assumed that both 36-inch risers would rupture at the same 
time in the event of a vessel collision because of their close proximity. 

Figure 4.6-6 shows the 5 kW/m2 thermal radiation contours resulting from an intentional breach case 
(with the spill area of 16 square meters [172.2 square feet] in a single tank) for the three types of crude 
oil. Although a 16-square-meter (172.2-square-foot) tank breach scenario is not considered likely 
according to Sandia, the consequence is evaluated to provide a conservative estimate of the possible worst 
outcome. 

None of the pool fire hazard scenarios evaluated reached another VLCC, neighboring platform, or the 
shipping fairway; therefore, the analysis suggests that there would be minimal impacts on public safety 
from even a large spill from the VLCCs. 
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BOEM = Bureau of Ocean Energy Management; DWP = deepwater port; kW/m2 = kilowatts per square meter; m = meters; m2 = square meters; VLCC = very large 
crude carrier; WCS = Western Canadian Select; WTI = West Texas Intermediate 

Figure 4.6-4: 5-kW/m2 Thermal Hazard Zone from Accidental Cargo Tank Breach—Ship Collision with 2-m2 Spill Area for WCS, WTI, 
and Condensate 
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BOEM = Bureau of Ocean Energy Management; DWP = deepwater port; kW/m2 = kilowatts per square meter; m = meters; VLCC = very large crude carrier; WCS = 
Western Canadian Select; WTI = West Texas Intermediate 

Figure 4.6-5: 5-kW/m2 Thermal Hazard Zone from 36-inch Dual Riser Rupture—Ship Collision with the Platform for WCS, WTI, 
and Condensate 
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BOEM = Bureau of Ocean Energy Management; DWP = deepwater port; kW/m2 = kilowatts per square meter; m = meters; m2 = square meter; VLCC = very large crude carrier; 
WCS = Western Canadian Select; WTI = West Texas Intermediate 

Figure 4.6-6: 5-kW/m2 Thermal Hazard Zone from Intentional Threats—Cargo Tank Breach with 16-m2 Spill Area for WCS, WTI, 
and Condensate 
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4.6.3.4. Crude Oil Spread and Slick Migration Modeling 

Spill Fate and Trajectory Modeling of Oil Spill 
The USCG used a commercial software capable of simulating a full suite of fate and transport processes 
of oil in water—COSIM (Chemical/Oil Spill Impact Module) within Generalized Environmental 
Modeling System for Surfacewaters—to to model the spill fate and trajectory of potential oil spills. 
COSIM is a state-of –the-art 3-dimensional oil spill model used around the world for real-time spill 
events, investigative damage assessments, and environmental impact assessment studies such as this EIS. 
The software allows for probabilistic analyses by running a spill scenario over multiple iterations 
(120 iterations in this study) to examine the pathways a spill may travel over a range of hydrodynamic 
and meteorological conditions. COSIM estimates the fate of a spill into various phases and forms, taking 
into account the surface slick, shoreline, atmosphere, water column (dissolved or entrained), sediments, or 
removal via cleanup activities. The fate calculation includes the following processes (see Figure 4.6-7): 
advection, dispersion, spreading, evaporation, volatilization, dissolution, emulsification, photo-oxidation, 
dense oil sinking, sedimentation, biodegradation, and encapsulation (when ice is present). 

Worst Credible Oil Spill Discharge at the SPOT DWP 
In accordance with the definition in 33 CFR § 154.1029(b)(2), the WCD from the SPOT DWP Project is 
defined and calculated taking into account the following: 

• Rupture of both crude oil export pipelines leading to subsea oil spill, caused by dropped or dragged 
anchor; 

• Maximum time to isolation: the maximum time to discover the release from the pipeline plus the 
maximum time to shut down flow from the pipeline; 

• Maximum flow rate: estimate based on the maximum system pressure, assumed to be one and a half 
times the design maximum flow rate of 85,000 bph; and 

• Discharge volume: maximum time to isolation × maximum flow rate + total line drainage volume. 

The worst credible discharge scenario selected for oil fate and trajectory modeling is an underwater crude 
oil release from a simultaneous rupture of both 36-inch crude export pipelines at a nearshore location and 
close to the SPOT DWP (Figure 4.6-8). The modeled release would occur in two phases: early phase and 
late phase. An early loss would occur over 0.5 hour, resulting in a discharge volume of 63,750 bbl before 
shutdown took place. This would be followed late phase discharges (assumed to last 36 hours) after 
shutdown kicked in, involving a release volume of 623,852 bbl from the line drainage. The total volume 
modeled was 687,602 bbl. For a worst-case scenario, it was assumed that no response efforts took place to 
mitigate the impacts of the spill. In an actual emergency, response efforts can mitigate a spill to protect 
shorelines, impede the transport of oil, and remove oil from the affected environment. 
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Figure 4.6-7: COSIM Oil Fate and Trajectory Modeling Overview 

 
Figure 4.6-8: Selected Spill Locations: Nearshore and at the Deepwater Port 
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Spill Fate and Trajectory Results 
Potential impacts were examined regarding: 

• The probability and locations of shorelines which could contact oil above a 100 g/m² threshold for 
environment impacts and 1 g/m² for socioeconomic impacts; and 

• The probability and locations of water surface areas where oil may float at or above 0.1 micrometer, 
the defined thickness threshold levels indicating oil may be visible. 

Probabilistic results are presented as a composite of the range of possible locations to which oil may 
travel under the various conditions. Individual worst cases are then examined among the range of possible 
trajectories. 

In Scenario 1, the release was simulated to occur from a break at the SPOT DWP (Figure 4.6-9). In 
Scenario 2, the release occurred 2 miles off the coastline at pipeline first bends direction after running 
perpendicular to the coast Figure 4.6-9). In Scenario 3, the release was simulated to occur to the VLCC 
moored at the SPM buoy because of another vessel colliding with it (Figure 4.6-9). 

In the modeled oil spill events that were close to shore and the SPOT DWP, two different simulations 
were ran: how the potential oil spill impact propagation would affect the shoreline, and how the oil would 
move with oceanic currents around the GoM and the total potential oiling impact on those areas. 
Figure 4.6-10, Figure 4.6-11, and Figure 4.6-12 show the results of the scenarios for shoreline oiling for a 
Condensate oil spill. In 40 percent of the Scenario 2 events close to shore, the oil missed the shoreline, 
turned and went out to sea for the next 14 days while for the other 60 percent of the cases reached 
Freeport. 

Shoreline oiling (above a 5 percent probability) may occur primarily 250 miles between Port Aransas and 
Port Arthur in SPOT DWP Scenario 1 and 122 miles between Port O’Connor and Galveston Island in 
Scenario 2. Shorelines most likely to contact oil range from the region between Port O’Connor to 
Freeport, Texas. Figure 4.6-13 and Figure 4.6-14 show the GoM potential oil spill impacts of a spill in 
both locations. The SPOT DWP has a greater potential oiling spill impact on more of the shoreline area 
and GoM because ocean currents carry the oil farther and currents close to shore are less strong and 
therefore do not have as great an effect as they do further offshore. A majority of the oil would go directly 
to the shoreline or stay in the same area when released close to shore. The scenarios for the spill fate and 
trajectory modeling were simulated using the three crude oil types (Condensate, WTI, and WCS) that are 
proposed to be exported by the SPOT DWP. 

Scenario 3, VLCC collision resulting in an oil spill, was simulated near the SPOT DWP SPM buoys in 
the fate and trajectory modeling due to high traffic volumes in the area. The energy due to the collision 
causes a breach in the double hull of the tankers resulting in an oil spill in the GoM. Figure 4.6-12 depicts 
the shoreline oiling impact from a VLCC collision near SPOT DWP. The VLCC oil spill highest 
probability of surface oiling to the shoreline was near Freeport, but a small 5 percent surface oiling ranged 
from Port Aransas to Galveston Island. The ocean currents took the oil spill towards the northwest, 
resulting in a 5 percent probability of surface oiling impact on Freeport and Galveston Island. 
Figure 4.6-15 shows the surface oil due to oceanic currents in the GoM. 
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Figure 4.6-9: SPOT DWP and Close to Shoreline Oil Spill Scenarios near Texas Gulf Coast 
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Figure 4.6-10: Close to Shore Scenario (Scenario 2) of Potential Oil Spill Effect on Shoreline 
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Figure 4.6-11: SPOT DWP Scenario (Scenario 1) of Potential Oil Spill Effect on Shoreline 
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Figure 4.6-12: VLCC Scenario (Scenario 3) of Potential Oil Spill Effect on Shoreline 
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Figure 4.6-13: Close to Shoreline Scenario (Scenario 2) of Gulf of Mexico Potential Oil Spill Impact 
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Figure 4.6-14: SPOT DWP Scenario (Scenario 1) of Gulf of Mexico Potential Oil Spill Impact 
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Figure 4.6-15: VLCC Scenario (Scenario 3) of Gulf of Mexico Potential Oil Spill Impact 

4.6.4. Summary of the Oil Spill Findings 
Table 4.6-5 presents the maximum hazard distance estimated from major oil spill hazards, including 
offshore and onshore events. Based on the results, an oil spill from a subsea pipeline rupture from a 
dropped or dragged anchor could result in vast areas of the GoM being covered in oil. An oil spill near or 
inside any of the HCAs along the pipeline route may harm communities, contaminate the water source, 
and destroy or damage sensitive breeding grounds and important species. 

Regarding the offshore oil release ignited events, none of the pool fire hazard scenarios evaluated reached 
another VLCC, neighboring platform, or the shipping fairway; therefore, the analysis suggests that there 
would be a minimal impact on public safety from even a large spill from the VLCCs. 

Table 4.6-5: Maximum Distances for the Major Onshore and Offshore Hazards 

Hazard Type Outcome Impact Distance (m) 
Offshore Hazard   
Dropped and Dragged Anchor Oil slick migration (potential shoreline oiling between Port 

Aransas and Port Arthur) 
402,336 

Accidental Ship Collison Distance to 5 kW/m2 thermal radiation 280 
 Distance to 37.5 kW/m2 thermal radiation 166 
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Hazard Type Outcome Impact Distance (m) 
Intentional Act, Pool Fire Distance to 5 kW/m2 thermal radiation 663 
 Distance to 37.5 kW/m2 thermal radiation 399 
Onshore Hazard   
Pipeline Rupture, Pool Fire Distance to 5 kW/m2 thermal radiation 154 
 Distance to 37.5 kW/m2 thermal radiation 85 
kW/m2 = kilowatts per square meter; m = meters 

4.6.5. Third-Party Spill Risk Analysis 
A third-party spill risk analysis of the SPOT Project was requested by the USCG to support the review of 
the Applicant’s deepwater port license application. The analysis employed international best practice for 
the framework and methodology. 

This analysis developed the risk profiles for oil spill frequency and spill size for all onshore and offshore 
components of the proposed SPOT Project. The analysis considers failure of all components associated 
with the SPOT Project, which includes the terminals, offshore platforms, pipelines, pipeline pumps, 
storage tanks, valves, and valve stations. The probability that an emergency shutdown could fail to close 
was also considered. 

The pipelines would operate below their maximum allowable working pressure and temperature. The 
pipelines would be designed to handle varieties of crude. Therefore, it is not expected that switching 
crude blends would result in a spill or increase the risk of spills. However, the crude blends are expected 
to behave differently after release. Therefore, three representative crude blends were considered for the 
analysis. 

Oil spill sizes considered in the analysis range from 17.5 bbl to 687,602 bbl. This oil spill size range and 
the associated oil spill frequency per spill scenario were used to develop the 100-year RP and 500-year 
RP oil spill. 

Consequence hazard zones for safety and planning purposes were determined for the range of spill sizes 
defined above. Flammable vapor cloud dispersion hazard zones to LFL and distance to the planning 
threshold thermal radiation flux limit are shown in Table 4.6-6. The 100-year RP hazard distances shown 
do not reach other platforms, shipping lanes, or VLCCs not associated with SPOT crude oil transfer 
operations that may be in transit or in the anchoring area. 
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Table 4.6-6: Flammable and Dispersion Distances for Oil Spill Scenarios 

Scenario Distance to LFL (meters) Distance to 12.5 kW/m2 (meters) 

 West Texas Intermediate  
100-year return period (16,271 bbl) 1,964 291 
500-year return period (434,612 bbl) 9,753 1,178 

 Western Canadian Select  
100-year return period (17,174 bbl) 2,007 398 
500-year return period (547,278 bbl) 10,863 1,579 

 Condensate  
100-year return period (15,936 bbl) 1,442 284 
500-year return period (434,612 bbl) 7,912 1,195 

bbl = barrels; kW/m2 = kilowatts per square meter; LFL = lower flammability limit 

It is recommended that the Applicant incorporate safety and emergency response considerations for the 
flammable hazard zone, which was determined to have a radius of 2,007 meters (1.2 miles), derived from 
the 100-year dimensioning oil spill results, into the OPSMAN. The distance was calculated based on 
dispersion modeling conducted using validated software and models, and following relevant USCG 
guidelines applicable to the DWP. The full third-party spill risk analysis is presented in Appendix H, Spill 
Risk Analysis. 

4.7. MARINE SAFETY 
Marine safety for vessels, DWPs, and offshore structures is regulated through a framework of overlapping 
international treaties and standards, national laws and regulations, and Federal and state port or area-
specific rules. The agency with primary responsibility for vessels and DWPs in the area of the proposed 
Project is the USCG. The USCG currently boards foreign-flagged vessels under the Port State Control 
program, and may board, inspect, and search any vessel entering a U.S. port. The USCG is also 
responsible for reviewing and approving operations and security plans, as well as periodic inspecting of 
the facilities (once constructed) to enforce compliance with safety and security requirements. 

4.7.1. Marine Safety Standards 
In accordance with 33 CFR Part 150, the licensee of the DWP could not operate the proposed SPOT 
DWP without prior USCG approval of the OPSMAN, which must address the requirements of the DWPA 
and provide detailed specifications and procedures for all aspects of DWP operation and infrastructure. 
The OPSMAN would address security, emergency response, public and personal safety, protection of the 
environment, navigation, vessel movement, materials handling, and personnel qualifications. The 
OPSMAN would also be required to address DWP requirements for calling vessels, approaches, safety 
zone, DWP infrastructure, and pipelines. 

If the proposed Project is approved and commences operation, the USCG would conduct regular 
inspections to ensure that the OPSMAN is being properly implemented. In addition, the USCG would 
periodically review the OPSMAN, and propose or require amendments as necessary to meet the 
intentions of the appropriate regulations and address potential changes in conditions. 
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Marine safety would be enhanced, in part, by navigation aid systems, fire and gas detection systems, 
emergency shutdown systems, and communication systems. 

During the construction phase of the Project, the USCG would be responsible for approval and oversight 
of design, fabrication, installation and construction, and commissioning of the Project. Any substantive 
changes that would affect the OPSMAN and equipment would have to be reviewed and approved. The 
USCG would also coordinate with PHMSA as the technical and approval authority of pipeline design, 
construction, operation, and maintenance. 

The Applicant would be required to comply with applicable codes and standards for the VLCC and other 
crude oil carrier safety systems and equipment onboard the vessels. These systems and equipment include 
detection, emergency shutdown, spill containment, fire protection, flooding control, crew escape and 
safety shelters, and all other such equipment as required by applicable Federal and international 
regulations and standards. 

4.7.1.1. Navigation Aid Systems 
The USCG has requirements for indicating the location of fixed structures on nautical charts, and the 
USCG 8th District’s Local Notice to Mariners (monthly editions and weekly supplements) informs local 
mariners about locations of aids to navigation. Additionally, Marine Safety Information Broadcasts would 
be issued whenever DWP-related activities (e.g., construction, marine mammal monitoring, general 
deepwater port operation) are occurring. 

The SPOT DWP would be located offshore Brazoria County, Texas in approximately 115 feet of water 
and approximately 27.2 to 30.8 nautical miles off the coast. The proposed location for the SPOT DWP 
experiences relatively low vessel traffic, as discussed in Section 3.11, Transportation, of this EIS, 
Transportation, and naturally deep water to allow fully loaded VLCCs and other crude oil carriers to 
transit without the need to establish additional channel or navigation hazard markers for transit between 
the SPOT DWP and the closest fairway (SPOT 2019a, Volume III, Attachment 4). 

The VLCCs or other crude oil carriers, while connected to the SPM buoys or in the designated anchorage 
areas, would be required to display lighting, and produce sound signals in accordance with the 
72 COLREGS. Lighting systems appropriate for moored vessels would be visible during appropriate 
times of the day and during periods of reduced visibility. The 72 COLREGS governs the color, 
placement, and range of visibility on all seagoing vessels operating on U.S. waters outside inland 
demarcation lines. AIS beacons on the VLCCs and other crude oil carriers would transmit the name and 
position of each vessel at all times. 

The Applicant would establish private aids to navigation to mark the corners of Galveston Area lease 
block 463, where the SPOT DWP is proposed, as well as Galveston Area lease block A-59, where the 
anchorage area is proposed. These aids would serve to identify the SPOT DWP and anchorage area to 
other mariners. The private aids to navigation would consist of seven yellow buoys, outfitted with radar 
reflecting towers and yellow marine lanterns. 

The SPOT DWP would fall within the USCG’s Eighth District Office of Waterways Management and 
Aids to Navigation. If the application were approved, the USCG would need to review proposed lighting 
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and marking schemes for the platform. The SPOT DWP would be located in a Class A area and must 
meet the requirements of 33 CFR § 67.20. 

Marine lanterns would be installed at the four corners of the platform at an elevation of 68 feet, and no 
lower than 20 feet above mean high water. Lanterns would be white in color and flash at a rate of 
approximately 60 flashes per minute and be automatically activated from sunset to sunrise. The foghorn 
would provide a sound output in accordance with International Association of Marine Aids and 
Lighthouse Authorities recommendations in order to warn vessels of the platform during periods of 
reduced visibility. The foghorn would provide a 2-second blast every 20 seconds with a maximum 
intensity at a frequency between 100 and 1,100 Hz. The foghorn would be located at an elevation of 
100 feet at the cellar deck, would have a range of at least 2 miles, and be equipped with a fog detector that 
would automatically activate the foghorn when visibility drops below 5 miles in all directions. 

A rotating beacon would be installed to distinguish the SPOT DWP from other offshore structures; the 
beacon would be placed at the top of the communications tower at approximately 150 feet. The radar 
beacon would be installed to aid identification of the platform to vessels equipped with marine radars. 
The radar beacon would also be located at the top of the communications tower at approximately 140 feet 
and operate 24-hours daily. 

A radar navigation system would be installed on the SPOT DWP platform to detect aircraft or marine 
vessels in the vicinity. The radar antenna would be located on deck of the platform and the signal 
processor and computer would be located in the communications room. The system would include an 
automatic radar plotting aid in compliance with the performance requirements of 33 CFR § 164.38. 

The navigation aids for each SPM buoys would consist of a marine signal light, a foghorn, and a radar 
reflector, all in accordance with International Association of Marine Aids and Lighthouse Authorities 
requirements. 

4.7.1.2. Fire and Gas Detection System 
Fire and gas detection systems would be placed strategically around the SPOT DWP and have the ability 
to detect fires from flame, smoke, or heat. Each motor, tank, and generator would have a fusible plug 
installed, which, in the event of a fire, would melt and activate the fire alarm, start the diesel firewater 
pump, and deluge the area. The gas detection system would detect gas leaks and accumulation. Gas 
detectors would also be placed in the propane area on the platform, which would trigger gas alarms, start 
the diesel firewater pump, and deluge the area. 

The fire and gas detection system would be interfaced to a distributed control system that would monitor 
the detection loop and control the fire pumps. The operator in the control room could access the deck 
plans and indicate the exact location of each detector. The system would be computerized with a backup-
battery, operating panel, and power supply in the control room. All fire and gas detection systems on the 
SPOT DWP platform would comply with National Fire Protection Association (NFPA) 72 Section 17.5 
and NFPA 72 Section 17.10 requirements (NFPA 2016). 
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4.7.1.3. Emergency Shutdown System 
The SPOT DWP platform would include a separate safety and process control system that would be 
monitored in the control room on the platform. The safety and control system would be independent of 
the process control system and would manage all of the SPOT DWP platform safety systems. An 
emergency shutdown valve actuated by an electric motor and an emergency shutdown valve controller 
would, when activated, shut down all systems on the SPOT DWP. 

A HIPPS would be installed on the platform to protect the system from over pressure and designed to 
close within a period determined by analysis to prevent downstream overpressure. The vendor would 
design the HIPPS system according to the IEC 61511/508 and API RP 14C, 8th edition requirements. The 
HIPPS system would consist of a dedicated control panel, two axial flow shutdown valves, and pressure 
transmitters. All components of the HIPPS system would be Safety Integrity Level 3 rated. Safety 
Integrity Level 3 is the second highest safety integrity level given and has a risk reduction factor of 
10,000 to 1,000. 

4.7.1.4. Communications System 
Arrivals and departures of vessels to and from the SPOT DWP would be directed by the Applicant via 
communications with arriving and departing vessels. 

The Applicant has stated that all moorings and departures by VLCCs or other crude oil carriers to or from 
the proposed DWP facilities would be carried out at the Applicant’s discretion, as set forth in the 
Applicant’s OPSMAN. All vessels nominated and accepted to load at the SPOT DWP would 
communicate their vessel and cargo information to the SPOT Scheduler as provided in the SPOT Vessel 
Questionnaire. If the SPOT Vessel Questionnaire is incomplete or not returned to the Applicant at least 
15 days prior to the first day of the confirmed laydays and cancelling date (laycan) window for the vessel, 
then the Applicant may, in its sole discretion, refuse to receive the vessel at the SPOT DWP. 

Communications between the SPOT DWP platform and marine traffic, including VLCCs and other crude 
oil carriers would occur via very high frequency (VHF)-FM marine radios. Prior to arrival or departure, 
the VLCC master would make a broadcast via VHF radio to warn any vessels in the area that the VLCC 
would soon arrive or depart. As the VLCC prepares to arrive or exit the proposed SPOT DWP facilities, 
the VLCC master would evaluate weather conditions and determine the safest procedures and route for 
arriving or departing. The proposed Project facilities would not be made available to provide bunkers 
(fuel and diesel oil) or fresh water to moored VLCCs or other crude oil carriers. 

Constant monitoring of the marine international hailing and distress channel (CH-16) would be on an 
exclusive VHF-FM marine radio. Remote handset radios would also be included in the marine radios 
system for operators on the SPOT DWP platform. Telephone or internet communications between the 
Applicant and vessels outside of marine VHF range would be conducted via satellite communications 
directed to MarineSPOT@eprod.com or 713-381-SPOT. Communications would have to be established 
and maintained between the SPOT personnel and vessel personnel during all moorings and departures to 
an SPM. A failure in communications may result in a shutdown of vessel loading operations and 
operation would not be allowed to continue until communications between SPOT DWP and the vessel 
were reestablished. 
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Radio communications with the SPOT DWP would be established on the International Calling Frequency 
when a vessel calling on the SPOT DWP is 20 nautical miles from the boundary of the SPOT DWP safety 
zone. The vessel traffic controller would assign a working frequency and pass instructions to the vessel. 

4.7.2. Navigational Safety Measures 
The navigational safety measures within the safety zone, NAA, and the ATBAs discussed below would 
be incorporated into the OPSMAN with final dimensions and mandatory or recommended restrictions yet 
to be assessed for safety and security. 

Limited access areas, such as safety zones, ATBAs, and NAAs are established with varying degrees of 
vessel restrictions and notification requirements. Pursuant to the regulations of the DWPA, the USCG is 
authorized to establish mandatory safety zones around the DWP. In addition to the safety zone, an ATBA 
could be established at the request of the USCG (on behalf of the U.S. Department of State) to the IMO. 
As part of the request for ATBA establishment, the USCG would also request that the ATBA be 
designated an NAA. The intent of the NAA would be to prevent damage to the SPOT DWP and mooring 
system or damage to the proposed SPOT DWP’s equipment from entanglement. The intent of the ATBA 
would be to discourage vessel traffic, and to help prevent other vessels not associated with the SPOT 
Project from interfering with the SPOT DWP’s operation. However, there is no applicable authority for 
the creation of an anchorage area on the high seas. 

4.7.2.1. Safety Zones 
The DWPA requires the establishment of a zone of appropriate size around and including any DWP for 
the purpose of navigational safety. In such a zone, no installations, structures, or uses are permitted that 
would be incompatible with the operation of a DWP. 

The USCG has promulgated regulations that provide requirements for the establishment and location of, 
and restrictions within, safety zones, ATBAs, and NAAs around deepwater ports (33 CFR Part 150 
Subpart J). These areas are established with the purpose of promoting the safeguarding of life and 
property, protecting the marine environment, and navigational safety at deepwater ports and in adjacent 
waters. Safety zone enforcement would fall under the Secretary of Homeland Security (i.e., the USCG as 
establishing agency). 

If established, all unauthorized vessels would be prohibited from entering the proposed safety zone at any 
time. The safety zones associated with the SPOT DWP would not interfere with the use of designated 
shipping safety fairways or other DWP operations. In accordance with 33 CFR § 150.910, the Applicant 
would request a safety zone be established around the SPOT DWP and each SPM buoy. The USCG 
is authorized to establish mandatory safety zones around the DWP, which would have a radius of 
500 meters (1,640 feet) extending out from the centroid of the platform. Based on current regulatory 
practices, the safety zone for each SPM buoy would likely extend 500 meters (1,640 feet) from the buoy 
itself. In addition to a safety zone, an ATBA could be established at the request of the USCG (on behalf 
of the U.S. Department of State) to the IMO, as described in Section 4.7.2.2, Areas to be Avoided. 
Figure 4.7-1 depicts the proposed safety zones around the SPOT DWP and the SPM buoys. In addition to 
the safety zones around the DWP and SPM buoys, the USCG would also establish a safety zone for the 
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support vessel mooring area. Based on the size of a typical oil tanker and DWP support vessels, as well as 
the Applicant’s proposed mooring design, this safety zone would likely extend 250 meters (820.2 feet). 

The safety zone would only be open to entry for VLCCs or other crude oil carriers prepared for 
connection for loading crude oil, and the necessary service vessels supporting that process. The USCG 
would regulate activities within the safety zone; however, it would be the Applicant’s responsibility to 
ensure the safety and security of the SPOT DWP, personnel, vessels, and the environment. No security 
zones are proposed for the SPOT DWP, as the safety zone would be adequate for restricting any 
operations outside of VLCC or other crude oil carrier activity. The USCG, as well as other state and local 
law enforcement and emergency response organizations, would provide assistance in the event of a 
credible security threat to the SPOT DWP. 

If approved and constructed, the SPOT DWP would be placed on nautical charts printed by NOAA’s 
Office of Navigation and Charting. Included in the accompanying notes would be an explanation of the 
safety zone with references to the applicable Federal regulations and Coast Pilot for the geographic 
region. The NOAA Office of Navigation and Charting reviews charts annually for updates and reprinting. 
In the interim, NOAA and USCG distribute updates as monthly notices to mariners and weekly local 
notices to mariners, respectively. Commercial vessels regulated by the USCG must carry the latest 
version of paper charts, or at least currently corrected copies, and must be the appropriate scale for safe 
navigation in the areas transited. The NOAA website provides paper charts available for ordering, 
electronic or “raster” charts available for downloading, and Coast Pilots3 available for ordering 
or downloading. 

                                                
3 A series of nautical books that cover a variety of information important to navigators of coastal and intracoastal waters and the 
Great Lakes. Issued in nine volumes, they contain supplemental information that is difficult to portray on a nautical chart. 
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Figure 4.7-1: Depiction of Potential Safety Zones and Areas to be Avoided 
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4.7.2.2. Areas to be Avoided 
In addition to safety zones, the Applicant has also proposed the establishment of an ATBA to further 
reduce vessel traffic around the SPOT DWP and SPM buoys, and to prevent damage or entanglement of 
the SPM buoy anchor system and pipelines. The Applicant can propose an ATBA extending 500 meters 
(1,640 feet) beyond the safety zones of the platform and SPM buoys. The 500 meters (1,640 feet) would 
allow moored vessels to move with the currents as necessary and to navigate to and from the SPM buoys. 
Other DWPs have requested that the ATBA be a single, continuous area; the Applicant could request the 
same for the SPOT DWP. As part of the request for an ATBA establishment, the USCG would also 
request that the ATBA be designated an NAA. 

The ATBA would appear on subsequent editions of local and regional nautical charts. The ATBA is 
meant to discourage vessel traffic. It would help ensure that other vessels do not interfere with SPOT 
DWP’s operations, including the maneuvering of the VLCCs and other crude oil carriers and their 
support vessels. 

The sizes, locations, and designations of the proposed safety zones and ATBAs/NAAs have not been fully 
evaluated by the USCG. Further discussion and determinations on the Project’s proposed navigational 
safety measures would be conducted prior to licensing and would require both a regulatory amendment 
and an official notification to the IMO. 

4.7.2.3. Designated Anchorage Areas 
The Applicant has proposed an anchorage area in Galveston Area lease block A-59 adjacent to the 
southeast corner of Galveston Area lease block 463, which would contain the SPOT DWP and SPM 
buoys. The proposed anchorage area and Galveston Area lease block 463 are depicted on Figure 4.7-2. 
The proposed dedicated anchorage area could be used by VLCCs or other crude oil carriers to wait for 
access to an SPM buoy or to stand by if they must temporarily disconnect from the SPM buoy. The 
anchorage area would be 3 square miles and would not contain any Project infrastructure. White lighted 
buoys would be placed at the northeast, southeast, and southwest corners of the anchorage area. The 
northwest corner would be marked with a lighted yellow buoy, as described in Section 2.2.8.2, Offshore 
Facilities, as it is the southeast corner of the lease block containing the SPOT DWP. 

In addition to the full lease block anchorage area for VLCCs or other carriers, three dedicated support 
vessel-mooring buoys for support tugs and vessels would be located in the southwest corner of Galveston 
Area lease block 463, to the southwest of the platform. The USCG would establish a safety zone for the 
support vessel mooring area. Based on the size of a typical oil tanker and DWP support vessels, and the 
Applicant’s proposed mooring design, this safety zone would likely extend 250 meters (820.2 feet) from 
the imaginary line connecting the three proposed support vessel moorings. The buoys would have 
markings to meet 33 CFR Part 149, Subpart E and be anchored to the seafloor using a chain and anchor 
system. The Eighth Coast Guard District is the authority charged with making the determination if 
mooring buoys can be placed in the water in Galveston Area lease block 463. 



Sea Port Oil Terminal Deepwater Port Project  Chapter 4 
Supplemental Draft Environmental Impact Statement  Safety 

4-63 

 
Figure 4.7-2: Approximate Safety Zones with Designated Anchorage Area 
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4.7.3. Very Large Crude Oil Carrier Support 
The Applicant has stated that all arrivals, moorings, and departures by VLCCs or other crude oil carriers 
would be carried out at the SPOT DWP mooring master’s discretion, as set forth in the Applicant’s draft 
OPSMAN. Communication would occur directly between the vessel’s crew and the mooring master for 
all mooring procedures and for scheduling arrival and departure times, according to procedures outlined 
in the OPSMAN. Dedicated support vessels would provide direct assistance to VLCCs and other crude oil 
carriers when approaching and departing the SPM buoys. 

4.7.3.1. Vessel Safety and Collision 
Site-specific ship collision analysis has been conducted for the SPOT DWP (Appendix H, Attachment E, 
Vessel Trend Analysis). If all vessels transiting in the vicinity of the SPOT DWP follow the 
72 COLREGS, also referred to as “Rules of the Road,” a majority of vessel-on-vessel collision risks 
could be mitigated. In the case of a vessel collision, all SPOT personnel and crew must inform the control 
room of where what happened and who is informing, by using the radio. If the SPOT DWP ultra high 
frequency radio is not responding, the telephone line to the control room is 713-381-SPOT. After the 
Applicant is informed of the initial collision incident, they would consult the proper regulatory agency 
that handles marine emergencies for further instructions. 

The Applicant’s draft OPSMAN addresses navigational safety concerning vessel safety. When 
approaching the SPOT DWP, the recommended NOAA charts to follow are 11300 (U.S. Gulf Coast – 
Galveston to Rio Grande) and 11330 (U.S. Gulf Coast-Mermentau River to Freeport). All vessels would 
be directed to utilize the proposed designated anchorage areas in Galveston Area lease block A-59 
adjacent to the southeast corner of Galveston Area lease block 463 unless directed to moor upon arrival. 
Vessel routing measures around the SPOT DWP and closest fairway would be coordinated with the 
USCG and outlined in the OPSMAN. 

BSEE requires that vessel collisions that are related to oil and gas exploration and production activities be 
reported to the agency within scope of 30 CFR § 250.188 (BSEE 2019). Collisions that result in property 
or equipment damage greater than $25,000 are considered major, while those resulting in damage less 
than $25,000 are considered minor. A collision is defined by BSEE as a moving vessel (including aircraft) 
striking another moving vessel, stationary vessel, or object (e.g., a boat striking a drilling rig or platform). 

As noted above, BSEE collision statistics are focused on incidents that are related to oil and gas 
exploration and production activities on the OCS; therefore, the database may not include all vessel 
collisions and allisions that are not related to offshore oil and gas operations. Vessel collisions reported to 
BSEE regarding fixed leg platforms between 2013 and 2017 are shown in Table 4.7-1. 

Table 4.7-1: Gulf of Mexico Vessel Collisions with Fixed Leg Platforms (2013–2017) 

Collisions 2013 2014 2015 2016 2017 2013-2017 Totals 
Minor (under $25,000 damage) 3 3 0 2 2 10 
Major (over $25,000 damage) 6 7 4 0 6 23 
Collision Total per Year  9 10 4 2 8 33 

Source: BSEE 2018 
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BSEE data indicate that from 2013 to 2017 (complete 2018 data not available at the time of preparation of 
this EIS), there were 33 OCS collisions in the GoM with fixed leg platforms. These collision statistics 
suggest there is some risk of vessels operating in close proximity to fixed and floating structures on the 
OCS and that occasional accidents occur. 

Mitigation measures to reduce the risk associated with a crude oil release caused by both accidental and 
intentional scenarios will be proposed and evaluated in a coordinated effort with the Applicant, in 
consultation with the USCG and local stakeholders, and included in the OPSMAN. For maritime security 
reasons, this information will not be made public. 

4.7.3.2. Mooring 
Approaching and departing VLCCs and other crude oil carriers would be under the direction of the SPOT 
DWP mooring master. The VLCCs or other crude oil carriers would establish communications with the 
SPOT DWP when the vessel is 20 nautical miles from the safety zone. This would ensure support vessels 
would be available to assist the VLCCs and other crude oil carriers with arrival and departures. If a 
license is granted, specific requirements for pilots and support vessels (e.g., tugboats) would be described 
in the Applicant’s OPSMAN. The support vessels would also assist with embarking the mooring master 
onto the VLCCs or other crude oil carriers. The embarked mooring master, along with the ship’s 
navigation crew, would maintain visual lookout and use visual cues to assist with the approach and 
departure from the SPM buoy. The anticipated safest trade carrier route to the SPM buoy is shown on 
Figure 4.7-3. 

The OPSMAN would specify minimum visibility, maximum wave height, maximum winds, currents, or 
any combination of these conditions, and wind states and other environmental criteria that would need to 
be met for vessels to arrive at and depart from the SPOT DWP. No mooring would be carried out during 
extreme weather conditions. Section 4.7.3.3, Extreme Weather, contains more information on the weather 
criteria and operational limits for mooring at the SPOT DWP. 
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Figure 4.7-3: Anticipated Trade Carrier Routes to SPM Buoy 
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4.7.3.3. Extreme Weather 
The Applicant would install a weather monitoring system on the platform that would monitor and 
transmit current and predicted weather forecasts and data, including wind speed and direction, 
precipitation, relative humidity, temperature, and other critical information to helicopters and vessels 
operating in the area and to crane operators and support vessels associated with the SPOT DWP. The 
Applicant would assign dedicated personnel to regularly monitor official forecasts from the National 
Weather Service and the National Hurricane Center. The Applicant would also subscribe to professional 
meteorology consulting firms that specialize in providing weather forecast information to the offshore oil 
and gas industry. Table 4.7-2 shows the Applicant’s maximum allowed weather criteria for operations at 
the SPOT DWP. 

Table 4.7-2: Proposed Weather Criteria and Operational Limits for SPOT DWP 

Criteria Operational Limit Specification 
Current Speed < 1.51 ft/s  
Wave Period < 8.7 seconds 
Visibility > 1 mile 
Wave Height < 9.9 feet 
Wind Speed < 28 knots 

Source: SPOT 2019t 

DWP = deepwater port; ft/s = feet per second; SPOT = Sea Port Oil Terminal 

The VLCCs or other crude oil carriers would also monitor current and forecasted weather conditions 
through each vessel’s equipment, as well as National Weather Service internet and VHF voice broadcasts 
of marine conditions, real-time weather satellite imagery via internet, and mass media weather broadcasts 
available by satellite on each vessel’s audio/visual system. 

When wind, wave, and ocean current conditions are predicted to exceed the thresholds for mooring, the 
VLCCs or other crude oil carriers would disconnect from the SPM buoys and proceed to the anchorage 
area or other location to wait out or avoid the hazardous weather. No VLCCs or other crude oil carrier 
would be present at the SPOT DWP during extreme weather events, tropical storms, or hurricanes. 

At the first sign of hazardous weather, the port superintendent or mooring master would determine the 
needs and plans for storm evasion and safely and quickly complete an evacuation to avoid the storm. 
Hurricane season in the GoM is generally between June 1 and November 30. In the event of an 
approaching tropical storm or hurricane, the Applicant would follow the OPSMAN guidelines. When 
feasible, the Applicant would issue a 72-hour notice and incoming vessels would not be allowed to moor. 
Already moored vessels would complete loading operations at the Applicant’s sole discretion, allowing 
time for disconnection and departure of the VLCC or other crude oil carrier. If the SPOT DWP becomes 
threatened by a tropical storm or hurricane, a complete shutdown and evacuation of the SPOT DWP may 
be ordered by EPO prior to tropical storm force winds. 
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4.8. OFFSHORE PIPELINE SAFETY 
The proposed pipelines in Galveston Area lease block 463 are subject to the pipeline safety laws and 
regulations administered by the PHMSA, Office of Pipeline Safety (49 CFR Parts 190-199), including 
safety standards for design, construction, testing, operation, maintenance, and reporting. Pipe wall 
thickness, shutoff valve spacing, external pipe protective coating, cathodic protection, underground 
clearance, and depth of cover would comply with the pipeline safety regulations. Inspection of pipeline 
welds, materials and external protective pipe coating and hydrostatic testing would be performed prior to 
placing the pipelines in service. The Applicant would periodically inspect the pipelines to ensure 
protection from any changes in operating and maintenance conditions including inspection of pipeline 
after significant events (e.g., earthquakes or hurricanes). The proposed pipeline components would be 
designed to accommodate in-line inspection tools (smart pigs) for integrity inspections. Smart pigs have a 
variety of sensors (e.g., magnetic and ultrasound) to measure the wall thickness of the pipe around the 
circumference as it travels internally. The use of smart pigs would provide a reliable record of changes in 
pipeline conditions to ensure that pipeline integrity is maintained. The frequency of pipeline inspection by 
pigging and other surveillance measures to confirm integrity would meet or exceed the requirements of all 
applicable regulations and guidelines. Regulations require an OPSMAN that includes a discussion of 
operation, maintenance, and emergency activities, that is in compliance with the following: 

• Training and qualifications of unsupervised employees and contractor personnel to operate and 
maintain the pipeline system would be in accordance with all applicable regulations and guidance; 

• Operating procedures would address routine and emergency tasks; 

• Periodic in-house training classes would be required for operation and maintenance personnel to 
maintain qualifications, refresh their understanding of abnormal operating conditions, and review 
safety, maintenance, operation, and emergency procedures; 

• Annual testing and inspection of pressure-limiting devices and emergency shutdown systems would 
be conducted; 

• Patrolling pipeline routes would be conducted at specified time intervals in accordance with the 
applicable regulations and guidance; 

• Measures to ensure that corrosion would be controlled to prevent pipeline leakage and failure; and 

• Measures to ensure that pipeline integrity would be managed to protect public safety and the 
environment. 

4.8.1. Offshore Pipeline Safety Standards 
Offshore pipelines must be designed, constructed, operated, and maintained in accordance with the DOT 
Minimum Federal Safety Standards under the PHMSA. The regulations are intended to ensure adequate 
protection for the public and to prevent crude oil facility accidents and failures. The regulations also 
specify material selection and qualification; integrity management; operator qualification; and pipeline 
protection from internal, external, and atmospheric corrosion. BOEM, through delegation from the 
Secretary of the Interior, has authority to promulgate and enforce regulations for the promotion of safe 
operations, to protect the environment and conserve natural resources of the OCS, including pipeline 
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transportation of mineral production, and to approve rights-of-way for the construction of pipelines and 
associated facilities on the OCS. Proposed offshore pipelines affecting a fairway or anchorage area must 
be covered by a right-of-way permit obtained from BOEM. If the Project is approved, the USCG is 
responsible for the overall review and approval of the port components, construction, and operation. The 
USCG would coordinate with the PHMSA, BOEM/BSEE, and others as needed for their technical 
authorities and approval responsibilities. 

4.8.2. Offshore Pipeline Incident Data 
The data in Table 4.8-1 represent crude oil offshore pipeline incident summary reported by PHMSA 
under the criteria of 49 CFR § 195.50 (PHMSA 2019b). Table 4.8-1 is specific to offshore pipeline 
incidents that do not include refined petroleum products obtained by distillation and processing. 

Table 4.8-1: Crude Oil Offshore Pipeline Incident Summary 

Cause 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 
Corrosion, External 0 2 0 0 1 1 2 1 0 0 0 
Corrosion, Internal 0 0 0 0 0 0 0 1 0 0 0 
Excavation Damage 0 0 0 1 0 0 0 0 0 0 0 
Incorrect Operation 0 2 1 0 0 0 0 0 0 1 0 
Construction/Material Failure 1 1 2 1 1 0 0 1 0 1 3 
Damage by Natural Force 5 1 1 0 0 0 0 1 0 1 0 
Damage by Outside Force 0 0 0 0 1 0 0 0 0 0 0 
Other Causes 1 0 0 1 0 0 1 0 0 0 0 
Total 7 6 4 3 3 1 3 4 0 3 3 

Source: PHMSA 2019b 

Crude oil offshore pipelines are most susceptible to damages by natural force and construction/material 
failures. The construction/material failure incidents are normally related to pumps or non-threaded 
connection failures, which can be reduced through fabrication/construction quality control, asset integrity 
programs for pumps, and by minimizing the use of non-threaded connections. 

4.8.3. Offshore Hazards from Outside Forces 
Damage from outside forces poses the greatest threat to pipeline safety. BOEM and PHMSA require 
subsea pipelines to be constructed and operated with specifications that minimize these outside forces, 
which are outlined in 49 CFR § 192.317. It is unlikely that subsea pipelines would pose a major hazard to 
public safety or crude oil supply reliability. The Applicant proposes no extraordinary measures beyond 
regular inspections and maintenance of the proposed offshore pipelines. 

Anchor hooking of a pipeline could displace the pipeline to a point where it distorts and structurally fails, 
and could possibly puncture the line, leading to a crude oil spill. The worst credible case for an offshore 
pipeline rupture would result in the loss of all crude oil within the largest isolatable section of the offshore 
pipelines. Crude oil has a substantial impact on the environment. The impact of the WCD scenario is 
specified in Section 4.6.3, Potential Impacts from Oil Spills Onshore and Offshore. The volume of a 
release would be determined by the release rate and time to isolation of the inventory. As soon as an 
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isolatable section has been isolated or shut-in, it would begin to depressurize, decreasing the release rate 
until the entire volume of the isolatable section has been released. Therefore, a larger hole size would 
result in the release of any number of barrels of crude oil faster than a smaller hole size. The maximum 
potential volume that could be released would be the same, regardless of the size of the hole. 

Collisions between the VLCCs or other crude oil carriers and the SPOT DWP or SPM buoys could also 
occur; however, the safety zones, ATBAs, and implementation of practices within the OPSMAN would 
minimize the risk of collisions. The Applicant modeled a WCD scenario in Galveston Area lease 
block 463 2 to 3 meters (6.6 to 9.8 feet) below the water surface with a potential 70,980-gallon diesel spill 
from a VLCC collision (SPOT 2019c). This amount of diesel fuel represents a total loss of all the fuel 
carried on a VLCC or platform. Diesel tends to evaporate quickly due to it being light, which limits the 
amount of surface oiling. This results in a maximum surface oil concentration of 50 to 100 g/m2 
(transitional dark appearance) (SPOT 2019c). The surface oil was primarily less than 5 g/m2 and only 
spread within 35 kilometers (21.7 miles) northwest of the release location. No wetlands were affected by 
the WCD scenario of a diesel spill and the shoreline affected was contaminated by more than 1 g/m2 of oil 
and was all artificial shoreline along Galveston Island. 

4.9. RELIABILITY AND SAFETY OF ONSHORE FACILITIES AND PIPELINES 
The transportation of crude oil by pipeline involves some incremental risk to the public due to the 
potential for accidental release of crude oil. The greatest hazard is contamination of the environment 
following an oil spill and/or a major pipeline rupture. Crude oil is a dark, oily liquid that is toxic if 
inhaled, ingested, or if it comes into contact with skin. Inhaling fumes from crude oil can cause difficulty 
in breathing, headaches, and dizziness. Ingesting crude oil can cause an upset stomach, vomiting, and 
diarrhea. Contact of crude oil with the skin or eyes can cause irritation, swelling, and burning. Crude oil is 
a highly flammable liquid and the vapors may create a concentration within an enclosed space in the 
presence of an ignition source that can explode (National Library of Medicine 2019). The USCG 
acknowledges that some of the below discussion refers to third-party damage and pipeline-specific 
circumstances that do not apply directly to the proposed Project; however, the USCG is including 
comprehensive information to better address all safety-related comments received for this Project, and for 
the public’s benefit. 

4.9.1. Safety Standards 
Under Title 49, U.S.C. Chapter 601, the DOT is mandated to prescribe minimum safety standards to 
protect against risks posed by pipeline facilities. The DOT pipeline standards are published in 
49 CFR Parts 190–199. The DOT’s PHMSA administers the national regulatory program to ensure the 
safe transportation of hazardous materials, including crude oil, by pipeline. It develops safety regulations 
and other approaches to risk management that ensure safety in the design, construction, testing, operation, 
maintenance, and emergency response of pipeline facilities. Many of the regulations are written as 
performance standards that set the level of safety to be attained, and that allow the pipeline operator to use 
various technologies to achieve safety. PHMSA’s safety mission is to ensure that people and the 
environment are protected from the risk of pipeline incidents. This work is shared with state agency 
partners and others at the Federal, state, and local level. Title 49, U.S.C. Chapter 601 requires a state 
agency to assume all aspects of the safety program for intrastate facilities by adopting and enforcing the 
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Federal standards. A state may also act as DOT’s agent to inspect interstate facilities within its 
boundaries; however, the DOT is responsible for enforcement actions. 

For the proposed Project, the State of Texas’ delegated authority to inspect interstate pipeline facilities is 
the RRC. The RRC is responsible for the safety standards used in the transportation of hazardous liquids, 
including crude oil, and works in compliance with Federal and state regulations. To construct and operate 
a pipeline, an Applicant must certify that it has been granted a waiver of the requirements of the safety 
standards by the DOT in accordance with Texas Administration Code Title 16 Chapter 8, Federal Energy 
Regulatory Commission (FERC) regulations, and the Hazardous Liquid Pipeline Safety Act of 1979. 

FERC is responsible for regulating rates and practices of oil pipeline companies engaged in interstate 
transportation, establishing equal service conditions to provide shippers with equal access to pipeline 
transportation, and establishing reasonable rates for transporting petroleum and petroleum products by 
pipeline. FERC is also a member of the DOT’s Technical Pipeline Safety Standards Committee, which 
determines if proposed safety regulations are reasonable, feasible, and practicable. Once oil projects 
become operational, safety is regulated, monitored, and enforced by the DOT. FERC has no jurisdiction 
over construction or maintenance of production wells, oil pipelines, refineries, or storage facilities. The 
USEPA has jurisdiction over oil spills. 

The pipeline and aboveground facilities associated with the Project must be designed, constructed, 
operated, and maintained in accordance with the DOT Minimum Federal Safety Standards in 
49 CFR Part 195. The regulations are intended to ensure adequate protection for the public and to prevent 
hazardous liquid facility accidents and failures. The DOT specifies material selection and qualification; 
minimum design requirements; and protection from internal, external, and atmospheric corrosion. 

Title 49 CFR § 195.452 specifically explains the management of pipeline integrity for hazardous liquid 
pipelines that could affect an HCA. This includes any pipeline located in a high consequence area unless 
the operator can definitively show by risk assessment that the pipeline could not affect the area. 
DOT-defined HCAs are present in the vicinity of the proposed onshore facilities and pipeline rights-of-
way and further discussed in Section 4.9.1.3, High Consequence Areas near Onshore Facilities and 
Pipeline. Covered pipelines are categorized as Category 1, 2, or 3. The pipelines constructed by the 
Applicant would fall under Category 3- pipelines that are constructed or converted after May 29, 2001. In 
order to manage the integrity of the pipeline the operator must follow the regulations and guidelines set 
forth under 49 CFR § 195.452. This section addresses guidelines on the integrity management program 
that is set by the operator of the pipeline, including but not limited to safety assessments of pipeline 
segments, high consequence areas, and what actions an operator must take to address any pipeline 
integrity issues. 

Further, 49 CFR § 195.100–195.134 specifically addresses design criteria for compressor stations, 
including emergency shutdowns and safety equipment. It requires a pipeline operator to establish a 
written emergency plan that includes procedures to minimize hazards in an emergency. The operator must 
also establish a continuing education program to enable the public, government officials, and others to 
recognize an emergency at the facility and report it to appropriate public officials. The Applicant would 
provide the appropriate training to local emergency service personnel before the new facilities are placed 
in service. 
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The DOT prescribes the minimum standards for operating and maintaining pipeline facilities, including 
the requirement to establish a written plan governing these activities. Each pipeline operator is required to 
establish an emergency plan that includes procedures to minimize the hazards of a hazardous liquid 
pipeline emergency. Key elements of the plan include procedures for: 

• Emergency system shutdown and safe restoration of service; 

• Receiving, identifying, and classifying emergency events, gas leakage, fires, explosions, and natural 
disasters; 

• Establishing and maintaining communications with local fire, police, and public officials, and 
coordinating emergency response; 

• Making personnel, equipment, tools, and materials available at the scene of an emergency; and 

• Protecting people first and then property and making them safe from actual or potential hazards. 

The DOT requires that each operator establish and maintain liaison with appropriate fire, police, and 
public officials to learn the resources and responsibilities of each organization that may respond to a 
hazardous liquid pipeline emergency, and to coordinate mutual assistance. 

HCAs are defined in 49 CFR Part 195, Subpart F for pipeline integrity management. An HCA is defined 
as a high population area (HPA), other populated area, commercially navigable waterway (CNW), or 
Unusually Sensitive Area, including a sole-source drinking water supply (see Chapter 3, Environmental 
Analysis of the Proposed Action, for a discussion of impacts on Unusually Sensitive Areas. 

4.9.1.1. High Population Areas and Other Populated Areas 
In the event of a spill, the effects on populated areas would depend on the size of the spill and the size of 
the population in the affected area. For this reason, populated areas are divided into two categories by the 
DOT: HPAs and other populated areas. HPAs contain 50,000 or more people and have a population 
density of at least 1,000 people per square mile. These areas are defined and delineated by the Census 
Bureau as urbanized areas. Other populated areas contain concentrations of people and include 
incorporated or unincorporated cities, towns, villages, or other designated residential or commercial areas, 
with population densities less than 1,000 people per square mile. The population data used in this report 
have been updated to include the results of the 2010 Census. The figures in Section 4.9.1.3, High 
Consequence Areas near Onshore Facilities and Pipeline, show the HPA throughout the onshore portion 
of the SPOT DWP platform. 

Long-term exposure effects of crude oil have not been researched as rigorously as exposure to the discreet 
constituents of crude oil. Most research indicates that the long-term effects of exposure to crude oil would 
be similar to the long-term effects of the chemicals that make up crude oil including, but not limited to, 
benzene, toluene, ethylbenzene, xylene, H2S, and PAHs (CDC 2010). Similar to short-term effects, 
exposure to these chemicals can occur through ingestion, inhalation of vapors, dermal exposure, and 
ocular exposure. According to the Centers for Disease Control and Prevention (CDC 2010), the long-term 
exposure effects due to each of the chemicals listed above are as follows: 
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• Benzene is a known carcinogen and long-term exposure can adversely affect bone marrow and cause 
anemia, leukemia, and possibly death. 

• Long-term exposure to toluene may affect the nervous system or kidneys. 

• Long-term exposure to ethylbenzene has been observed in animal studies to cause damage to the 
kidneys, inner ear, and hearing. 

• Long-term exposure to xylene may cause impaired reaction time, impaired concentration and 
memory, and changes in the liver and kidneys. 

• Long-term exposure to H2S may cause permanent or long-term effects including headaches, impaired 
attention span, impaired memory, or impaired motor function. 

• Symptoms of long-term exposure to PAHs may include chronic bronchitis, chronic cough irritation, 
bronchogenic cancer, and dermatitis. 

These constituents are more toxic but present in lower percentages compared to other constituents, such 
as petroleum products in gasoline. Crude oils contain a high percentage of heavier hydrocarbons, which 
do not pose substantial toxicological threats but raise concerns that are more aesthetic in nature. Although 
there is the potential for long-term exposure by the public, long-term exposure effects would likely only 
be seen in people who were directly interacting with crude oil for multiple hours a day for an extensive 
period of time (i.e., spill cleanup professionals). These individuals should be trained in appropriate 
personal protective equipment for the task, exposure limits, work/rest schedule, and other ways to 
minimize the risk of crude oil interaction. 

A human health risk could result from the inhalation of elevated levels of H2S emitted into the air in the 
vicinity of an oil spill. Human health effects of exposure to H2S, an irritant and an asphyxiant, depend on 
the concentration of the gas and the length of exposure. Background ambient levels of H2S in urban areas 
range from 0.11 to 0.33 ppb, while in undeveloped areas concentrations can be as low as 0.02 to 0.07 ppb 
(Skrtic 2006). Olfactory perception of H2S occurs for most people at concentrations in the air ranging 
from 0.005 to 0.3 parts per million (ATSDR 2016). 

Professionals such as first responders or others that may be at the spill site are at the greatest risk of 
exposure to H2S within the first 4 minutes of a spill. The level of H2S decreases to non-toxic levels after 
that assuming there is no further release of oil. However, H2S concentrations can pose a health risk to 
those in the immediate area of the oil release during an ongoing release or source (ATSDR 2016). 

In the event of a pipeline spill, the Applicant has identified and prepared written procedures to address a 
response action. These activities are provided in the Applicant’s Onshore Construction Spill Response 
Plan (Appendix F). 

4.9.1.2. Commercially Navigable Waterways 
CNWs are waterways where a substantial likelihood of commercial navigation exists (19 CFR 
§ 195.452). These waterways are included as HCAs because they are a major means of commercial 
transportation, are critical to interstate and foreign commerce, supply vital resources to many U.S. 
communities, and are part of a national defense system. 
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The proposed SPOT DWP onshore pipeline connects or is near many CNWs. Two of the main waterways 
are the Bastrop Bayou and GIWW. The proposed SPOT pipeline route is shown on Figure 4.9-1 with the 
corresponding waterways. Bastrop Bayou is an HCA due to the effect of a pipeline oil spill would have 
on the environment, which is discussed in detail in Chapter 3, Environmental Analysis of the Proposed 
Action. The main impact from a spill from the onshore pipeline would be on waterway traffic and 
shipping/transport. The GIWW is the main route for barges and other deep-draft vessel transportation 
routes. If it were affected by a pipeline spill, a majority of the traffic would have to be stopped or routed 
to a different area. This would affect any industry involved with the waterway traffic and the potential 
loss could affect certain businesses. 
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Figure 4.9-1: High Consequence Areas Along Proposed Onshore Pipeline 
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4.9.1.3. High Consequence Areas near Onshore Facilities and Pipeline 
This section identifies and summarizes HCAs within a 1-kilometer (0.6-mile) buffer zone from the 
onshore pipeline. The 1-kilometer (0.6-mile) buffer zone was chosen to represent areas that could be 
affected by a release from the proposed onshore pipeline. These HCA data are compiled from a variety of 
data sources, including Federal and state agencies such as PHMSA and TCEQ. 

Unusually sensitive areas (USAs) located along the proposed pipeline are shown on Figure 4.9-2 and 
Figure 4.9-3. These USAs include drinking water sources and particularly sensitive ecological 
communities. 

Figure 4.9-3 presents HPAs, other populated areas, and CNWs that are located within the 1-kilometer 
(0.6-mile) buffer zone of the pipeline. Table 4.9-1 and Table 4.9-2 tabulate the identified HPAs and other 
populated areas, respectively, and show the length of pipeline crossing each HCA. The mileage of 
pipeline along HPAs is 16.4 miles and 27.3 miles along other populated areas, totaling 43.7 miles along 
PHMSA-defined populated areas. Table 4.9-3 shows the two CNWs that could be potentially affected by 
a pipeline spill. All HPA, other populated area, and CNW data are obtained from the publicly available 
online PHMSA database. 

Table 4.9-1: Mileage of High Population Areas Along Proposed Onshore Pipeline 

High Population Areas Miles of Pipeline 
Houston 13.6 
Lake Jackson-Angleton 2.8 
Total 16.4 

Table 4.9-2: Mileage of Other Populated Areas Along Proposed Onshore Pipeline 

Other Populated Areas Miles of Pipeline 
Alvin City 3.2 
Angleton City 1.5 
Brookside Village City 0.7 
Clute City 1.4 
Freeport City 0.4 
Houston City 2.3 
Iowa Colony Village 4.3 
Manvel City 8.8 
Oyster Creek City 2.4 
Pearland City 1.2 
Richwood City 0.9 
Surfside Beach City 0.2 
Total 27.3 
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Table 4.9-3: Mileage of Commercially Navigable Waterways Along Proposed Onshore Pipeline 

Commercially Navigable Waterways Miles of Pipeline 
Gulf Intracoastal Waterway 0.2 
Bastrop Bayou 0.1 
Total 0.3 
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Figure 4.9-2: Protected High Consequence Areas Along Proposed Onshore Pipeline 
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TCEQ = Texas Commission on Environmental Quality; TWDB = Texas Water Development Board 

Figure 4.9-3: Public Water System High Consequence Areas Along Proposed Onshore Pipeline 
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Table 4.9-4 identifies the miles of pipeline located along protected areas which were obtained from the 
TCEQ database. Table 4.9-5 shows the miles of pipeline located along priority habitat protection areas 
identified by the GLO. Table 4.9-6 presents the miles of pipeline located along USAs that have been 
identified by the USGS Gap Analysis Project and stored in the Protected Areas Database of the United 
States. A total of 23.2 miles of pipeline cross USAs. 

Table 4.9-4: Mileage of Protected Areas Along Proposed Onshore Pipeline 
Protected Areas Miles of Pipeline 
Brazoria National Wildlife Refuge 2.6 
Cypress Village Park 0.1 
El Franco Lee Park 1.5 
Kingspoint Dog Park 0.2 
Kirkwood South Park 0.1 
Rueben Welch Park 0.3 
Sagemont Park 0.2 
Surfside Crabbing Pier 0.1 
Walter Jones Park 0.2 
Total 5.3 

Table 4.9-5: Mileage of Priority Habitat Protection Areas Along Proposed Onshore Pipeline 

Priority Habitat Protection Areas Miles of Pipeline 
Swan Lake 2.0 
Oyster Creek 2.1 
Gulf Beach 0.1 
Total 4.2 

Table 4.9-6: Mileage of Unusually Sensitive Areas Along Proposed Onshore Pipeline 
Unusually Sensitive Areas Miles of Pipeline 
Austin Bayou Above Tidal 0.2 
Bastrop Bayou Tidal 0.1 
Chocolate Bayou Above Tidal 1.8 
Clear Creek Above Tidal 3.9 
Flores Bayou 0.3 
Hickory Slough 0.7 
Mary’s Creek 0.4 
Mud Gully 0.1 
Mustang Bayou 0.7 
Oyster Creek Tidal 3.5 
Turkey Creek 1.1 
Unnamed Tributary of Bastrop Creek 0.9 
Total 13.7 

A number of wells are located within the 1-kilometer (0.6-mile) pipeline buffer zone around the proposed 
centerline, as shown on Figure 4.9-3. Included in this figure are public water systems, groundwater wells, 
and wells from the Submitted Driller’s Report Database (SDRDB). 

Table 4.9-7 shows the number of public water system wells from the TCEQ database located within the 
pipeline buffer zone, grouped by public water system. Table 4.9-8 summarizes the groundwater wells 
identified by the Texas Water Development Board located within the pipeline buffer zone, grouped by the 
intended use of the well. Table 4.9-9 also shows SDRDB wells located along the pipeline, also grouped 



Sea Port Oil Terminal Deepwater Port Project  Chapter 4 
Supplemental Draft Environmental Impact Statement  Safety 

4-81 

by the intended use of the well. A total of 710 active wells reside in the path of the proposed onshore 
pipeline. 

Table 4.9-7: Count of Public Water System Wells in Proposed Onshore Pipeline Buffer Zone 

Public Water System Name Number of Wells within Pipeline Buffer Zone 
Almeda Water Well Service 1 
Angle Acres Water System 2 
Bayou Colony Subdivision 1 
Bill Holley Centre 1 
Brazoria County Mud 55 1 
BW Grayson Business Park 1 
City Of Angleton 1 
City Of Houston 4 
City Of Pearland 1 
Clear Brook City Mud 2 
Comcast - Old Galveston Road 1 
Commodore Cove Improvement District 3 
Cooter Browns Place 1 
Dow Salt Dome 1 1 
Dow Texas Freeport Salt Dome 9 1 
Flora 7 1 
Frontier Water 1 
Hey Bobs 1 
Johns Countryette 1 
Kirkmont Mud 1 
La Morena Flea Market 1 
Manvel Bible Chapel 1 
Manvel High School 1 
Meadowlark Subdivision 2 
Oyster Creek Estates 3 
Raintree Estates 2 
Robin Cove Water Subdivision 2 
Sagemeadow Utility District 1 
Sandy Meadow Estates Subdivision 3 
Sharondale Subdivision 1 
Suburban Garden Trailer Park 3 
Turtle Cove Lot Owners Association 2 
Village Of Surfside Beach 3 
Total 52 
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Table 4.9-8: Count of Groundwater Wells in Proposed Onshore Pipeline Buffer Zone 
Groundwater Well Usage Number of Wells in Pipeline Buffer Zone 
Public Supply 47 
Domestic 11 
Industrial 10 
Irrigation 8 
Other 2 
Total 78 

Table 4.9-9: Count of SDRDB Wells located in Proposed Onshore Pipeline Buffer Zone 

SDRDB Well Usage Number of Wells in Pipeline Buffer Zone 
Domestic 413 
Monitor 184 
Environmental Soil Boring 37 
Industrial 22 
Public Supply 13 
Irrigation 13 
Stock 11 
Rig Supply 8 
Other 7 
Test Well 2 
Total 710 

4.9.2. Pipeline Accident Data 
An accident report is required for each failure in a pipeline system in which there is a release of a 
hazardous liquid or transportation of carbon dioxide resulting in accidents defined in 49 CFR § 195.50(b). 
PHMSA requires all operators of crude oil transmission pipelines to notify PHMSA of any significant 
incident and to submit a report within 30 days. Significant incidents are defined as any release of 
hazardous liquid that: 

• Caused a death or personal injury requiring hospitalization; or 
• Caused an estimated property damage of more than $50,000. 

During a 10-year period from 2009 to 2018, 643 significant incidents were reported on crude oil 
transmission pipelines nationwide. Additional insight on the service incidents by cause may be found in 
Table 4.9-10. 

The most likely cause of a significant incident involving crude oil is corrosion. Corrosion incidents are 
time-dependent due to stress/strain on the pipeline over a period of time. Newer pipelines are coated with 
a fusion-bonded epoxy, which helps reduce corrosion. The SPOT DWP platform would be more 
susceptible to a material, weld, or equipment failure incident instead of a corrosion incident because these 
have a higher rate of occurrence than corrosion in new pipelines. 

Table 4.9-11 provides additional data on excavation, natural forces, and other outside force damage. 
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Table 4.9-10: Crude Oil Pipeline Significant Incidents by Cause (2009–2018) 

Cause Number of Incidentsa Percentage 
Material, Weld, or Equipment Failure 203 32% 
Corrosion 224 35% 
Excavation 53 8% 
Natural Forcesb 38 6% 
Outside Forcesc 21 3% 
Incorrect Operation 84 13% 
All Other Causesd 20 3% 
Total 643 100% 
Notes: 
a All data were gathered from the Oracle BI Interactive Dashboard website for Significant Pipeline Incidents (PHMSA 2019a). 
b Natural force damage includes heavy rains/foods, earth movement, high winds, lightning, temperature, landslides, mudslides, 
and other natural force damage. 
c Outside force damage includes electrical arcing from other equipment, fire/explosion, intentional damage, maritime equipment 
or vessel drift, vehicle not engaged in excavation, and other outside force damages. 
d All other causes include miscellaneous, unspecified, or unknown causes. 

Table 4.9-11: Excavation, Natural Forces, and Outside Force Incidents by Cause (2009–2018) 

Cause Number of Excavation, Natural 
Forces, and Outside Force Incidentsa Percentage of all Incidentsb 

Third-party excavation damage 43 7% 
Heavy rain, floods, mudslides, landslides 23 4% 
Vehicle (not engaged with excavation) 13 2% 
Earth movement, earthquakes, subsidence 5 1% 
Lightning, temperature, high winds 46 7% 
Operator/contractor excavation damage 25 4% 
Unspecified excavation damage/previous 
damage 3 0% 

Other or unspecified natural forces 2 0% 
Fire/explosion 1 0% 
Fishing or maritime activity 8 1% 
Other outside force 5 1% 
Previous mechanical damage 3 0% 
Electrical arcing from other 
equipment/facility 3 0% 

Intentional damage 4 1% 
Total 184 29% 
Notes: 
a All data gathered from the Oracle BI Interactive Dashboard website for Significant Transmission Pipeline Incidents (PHMSA 
2019a) 
b Percentage of all incidents was calculated as a percentage of the total number of crude oil significant incidents (i.e., all causes) 
presented in Table 4.9-10. Outside force, excavation, and natural forces caused a total of 29 percent of the significant pipeline 
incidents in the U.S. from 2009 to 2018. The pipeline should be clearly marked where it is buried in the ground, so the excavation 
incidents occurrence can decrease. Oyster Creek Terminal storage tanks would be the other accident area due to flooding and/or 
high winds. Flooding and high winds is an active hazard for the state of Texas and a proper mitigation technique to reduce this 
risk should be investigated. 
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4.9.3. Applicant Accident Data 
According to pipeline incident data acquired from PHMSA, from 2009 to 2019 there were a total of 
509 pipeline incidents involving EPO and its subsidiaries. Of these 509 events, 288 of them were related 
to crude oil operations. Figure 4.9-4 illustrates the distribution of release sizes versus the number of 
releases. 

 
Source: PHMSA 2021 

Figure 4.9-4: Number of EPO and Subsidiary Oil Spills by Size 

Approximately 84 percent of these incidents resulted in less than 50 barrels of crude oil released and 
approximately 9 percent resulted in 50 to 100 barrels released. The remaining 7 percent of incidents were 
either between 50 and 100 barrels or more than 1,000 barrels of released material. The large majority of 
these incidents were detected and reported in a timely manner by EPO and/or its subsidiaries and 
subsequently cleaned up (PHMSA 2021). 

In 2020, there were no release incidents associated with EPO or its subsidiaries in Brazoria County and 
one release associated with EPO or its subsidiaries in Harris County. The incident in Harris County was 
reported to PHMSA and involved a small release from an out of service storage tank.  

4.9.4. Impact on Public Safety 
Table 4.9-12 summarizes all service incidents involved with crude oil on onshore and offshore pipelines 
with annual injuries from 2010 to 2018. The injuries and fatalities due to the pipeline incidents are split 
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into two categories, consisting of the public and employees. Fatalities among the public were low with 
two fatalities over a 10-year period. 

Table 4.9-12: Fatalities and Injuries of Crude Oil Transmission Pipelines (2010–2018) 

Year Injuries  Fatalities  
 Employees Public Employees Public 
2010 0 0 0 0 
2011 0 0 0 0 
2012 1 3 1 2 
2013 6 0 0 0 
2014 0 0 0 0 
2015 0 0 0 0 
2016 4 0 0 0 
2017 0 0 0 0 
2018 0 0 0 0 

Source: PHMSA 2019b 

Pipelines are relatively safe for the public compared to employees. Of the 17 incidents, 12 were 
employee-related. There is a higher chance of a fatality or injury due to a natural hazard such as an 
earthquake, tornado, or hurricane than there is due to an accident or release from a crude oil pipeline. 
Some of the dangers associated with a crude oil pipeline incident for the public include explosions, pool 
fires, and jet fires. The highest risk to the public would be the portion of the onshore pipeline route that 
crosses through HCAs. 

Under the ignition conditions of crude oil in the HCAs around the public, the spilled crude oil or leak 
from the pipeline could cause an explosion, pool fire, and/or jet fire. This explosion, pool fire, and/or jet 
fire could destroy the pipeline and other structures in the vicinity. The spilled oil could also burn and, if 
people are within certain thermal radiation level thresholds, the ignited spill could cause injuries and 
fatalities in the vicinity. 
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