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SAFE AND EFFECTIVE THRESHOLD DETERMINATION REPORT SUMMARY

SUMMARY

This report has been prepared on behalf of Marathon Pipeline, LLC (Marathon) for oil transfer
operations at the Pasco Marine Terminal (the Terminal). This report provides the Person In Charge
(PIC) of pre-booming with the threshold values for environmental conditions that allow the safe
and effective deployment of oil boom around vessels prior to and during oil transfer operations.
The Terminal is located at 2900 Sacajawea Road in Pasco, Washington (Latitude 46.12.912°N;
Longitude 119.1.808°W).

On 26 October 2006, the state of Washington implemented rules for Facility Oil Handling
Standards (Washington Administrative Code [WAC] 173-180) and Vessel Oil Transfer Advance
Notice and Containment Requirements (WAC 173-184). The most recent update to these rules
was made in June 2023. These regulations mandate that Class 1 facilities, like the Terminal,
establish guidelines on criteria and threshold values for the safe and efficient deployment of oil
boom for pre-booming operations.

In accordance with WAC 173-180-224 (2)(b), the values in this report are based on-site
environmental monitoring data recorded at specific times, dates, and locations, if available. These
specific data sources are identified in this report.

PERSONNEL SAFETY THRESHOLD VALUES

Ecology encourages booming whenever it is safe to do so because boom will contain some oil,
regardless of weather conditions, even if the boom is less than fully effective. The PIC holds
ultimate responsibility and authority to determine whether conditions are safe for personnel to
deploy boom, based on environmental threshold values and other relevant factors. Situations that
may compromise personnel safety include, but are not limited to:

e Transferring products that have a flash point less than or equal to 100 degrees Fahrenheit
(°F), such as gasoline or ethanol;

e Waves with whitecaps in the deployment area;

e Wave height greater than 2.5 feet in the deployment area;

e Sustained winds greater than 22 knots (~25 miles per hour [mph]);

e Presence of hazardous debris in or near the deployment area; or

e Any other conditions that the PIC believes present a safety hazard to personnel deploying the
boom.

BOOM EFFICACY THRESHOLD VALUES

For Tidewater barges, the Terminal will deploy a 19-inch standard boom. For Centerline barges,
the Terminal will deploy a 36-inch Lamor boom. Both booms are best suited for use in semi-
protected environments where moderate currents and winds are the normal conditions. The
efficacy thresholds for the containment boom are:

e Surface current speeds less than 1.0 knot perpendicular to the boom and up to 5 knots
depending upon the angle of the boom relative to the current direction.
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SAFE AND EFFECTIVE THRESHOLD DETERMINATION REPORT SUMMARY

e Wave heights less than 1.5 feet.
e Wind speeds less than 20 knots (~23 mph).
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SAFE AND EFFECTIVE THRESHOLD DETERMINATION REPORT INTRODUCTION

1. INTRODUCTION

1.1 OBJECTIVES

The objectives of this report are:

e Identify personnel safety conditions and oil boom oil-retention efficacy under a range of
environmental conditions;

e Provide guidance on criteria and threshold values for environmental conditions affecting
personnel safety and oil-retention efficacy; and,

e Comply with the Safe and Effective Threshold Determination Report requirements of the
Washington State Facility Oil Transfer Regulations (WAC 173-180-224).

1.2 LOCATION OF TERMINAL DOCK

The Terminal is located at 2900 Sacajawea Park Road, Pasco, Washington 99301 (Latitude
46.12.912°N; Longitude 119.1.808°W) and is shown on Figure 1 (Marathon Pipe Line LLC, 2022).
The Terminal is situated southwest of the Vaughn Hubbard Bridge on Hwy. 12 immediately north
of the convergence of the Snake and Columbia Rivers. The Marine terminal dock is positioned off
the western bank of the Snake River and is found in Figure 2 (Marathon Pipe Line LLC, 2022).

This terminal is a Class 1-Rate A bulk loading facility that conducts marine cargo transfer
operations. The Terminal receives and discharges refined oil products to and from vessels through
a docking facility. Products transferred across this dock include gasoline, diesel, Jet A, and
ethanol.

Typical transfer rates are 4,500 barrels/hour. These rates vary depending on vessel characteristics,
product type, and operational conditions, but generally occur within normal marine cargo transfer
ranges established by the vessel and Terminal operating procedures.

1.3 BACKGROUND

Washington State rules for Facility Oil Handling Standards (WAC 173-180) and Vessel QOil Transfer
Advance Notice and Containment Requirements (WAC 173-184) were adopted 26 October 2006.
These rules require that Class 1 facilities develop guidance on criteria and threshold values for the
safe and effective deployment of oil boom around vessels prior to and during oil transfer
operations. Washington Department of Ecology (Ecology) provided publication 06-08-031 for
guidance on the pre-booming requirements for vessels and facilities delivering oil (Washington
State Department of Ecology, 2023).

This report provides the personnel safety and environmental criteria and threshold values for the
PICs to determine when it is safe and effective to pre-boom at the Terminal. The analyses are
based on data available from a variety of sources including: National Oceanic and Atmosphere
Administration (NOAA) Ocean Services; The University of Washington, Columbia Basin Research;
peer-reviewed and technical publications; boom manufacturers' technical specifications for their
products; experience of the oil spill response contractors retained by Marathon for the Terminal;
marine contractors retained by Marathon to handle normal docking and oil transfer operations at
the Terminal; and on-site observations and experience of the Terminal operators and personnel.
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SAFE AND EFFECTIVE THRESHOLD DETERMINATION REPORT INTRODUCTION

On-site meteorological monitoring at the Terminal is limited to visual wind indicators (wind socks),
which provide real-time information on wind direction at the dock; other weather parameters are
evaluated using NWS observations, forecasts, and advisories.
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SAFE AND EFFECTIVE THRESHOLD DETERMINATION REPORT SITE SPECIFIC SAFETY AND ENVIRONMENTAL CONDITIONS

2. SITE SPECIFIC SAFETY AND ENVIRONMENTAL CONDITIONS

2.1 PERSONNEL SAFETY

The Terminal relies on highly trained PICs to safely transfer petroleum and chemical products. The
PICs are required to be properly trained and certified in accordance with United States Coast
Guard (USCG) regulations in 33 Code of Federal Regulations 154 Subpart A and 33 Code Federal
Regulations 156. A list of personnel qualified as PIC are in the USCG-approved Pasco Dock
Operations Manual. These individuals will conduct pre-transfer analysis of environmental
conditions and, in accordance with the guidelines of this report, determine the risk to safe and
effective booming activities.

Other personnel engaged in pre-booming activities are trained in accordance with applicable USCG
requirements and Terminal operating procedures. Personnel safety measures include, but are not
limited to, the use of appropriate personal protective equipment (PPE), safe-work practices for
small-boat operations, communication protocols between the Terminal PIC and boom deployment
crews, and adherence to contractor safety management systems. The PIC retains authority to
suspend or terminate booming activities if conditions are deemed unsafe.

Standard PPE includes safety toe boots with defined heel, fit for purpose gloves (cut resistant
and/or thermal based on task and weather conditions), fire-retardant clothing, hard hat, safety
glasses, and a personal floatation device equipped with attached strobe light and whistle.

The safety of personnel is the highest priority when determining whether or not to pre-boom an
oil transfer. The PIC has the ultimate responsibility and authority to determine if it is safe for
personnel to deploy boom based on environmental threshold values and other factors. Conditions
that may compromise personnel safety include, but are not limited to:

e Presence of floating or partially submerged debris in or near the deployment area;
e Icy conditions;
e Heavy fog, rain, or other conditions that reduce visibility to unsafe levels;

e High wind speed that affects the operation of the boom deployment vessel such as sustained
wind speeds greater than 22 knots (approximately 25 miles per hour [mph]); and,

e High, choppy waves that affect the safe operation of the boom deployment vessel.

If the PIC determines that pre-booming is not safe or effective, the PIC will contact either the
Terminals Ops Coordinator on site or their vessel dispatch who will document the circumstances
supporting the decision to not pre-boom in Ecology’s online transfer notification system
https://secureaccess.wa.gov/. The PIC will ensure that the alternative measures required in
WAC 173-180-221 and 173-180-222 are in place.

2.2 PRIMARY ENVIRONMENTAL CONDITIONS

2.2.1 SEA STATE

Whitecaps provide an early visual indication of increasing wind-driven wave energy and typically
begin forming in open-water conditions when winds reach approximately 7 to 10 knots (about 8 to
12 mph). At these speeds, corresponding to a gentle breeze (Beaufort Force 3), wave crests may
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SAFE AND EFFECTIVE THRESHOLD DETERMINATION REPORT SITE SPECIFIC SAFETY AND ENVIRONMENTAL CONDITIONS

begin to break intermittently, producing scattered foam patches as short-period wind waves
develop. As wind speeds increase above about 11 to 16 knots (13 to 18 mph), whitecaps become
more frequent and widespread, indicating more persistent breaking and higher wave energy
(NOAA, 2022). These thresholds are based on open-water conditions and may vary in areas of
limited fetch, such as the Terminal. At the Terminal dock, we would expect similar wind thresholds
for initial whitecap formation, but may experience lower frequency and persistence of whitecaps.
Whitecaps may represent an early indication of increasing wave energy, although operational
thresholds for personnel safety and boom effectiveness occur at higher wind speeds and wave
heights.

Additionally, bow waves and wakes from large commercial or recreational vessels traveling on the
river can occasionally exceed 2-2.5 ft. These waves may temporarily reduce boom effectiveness
and pose safety risks to contractors deploying or maintaining the boom. Although these effects
are brief, typically lasting about a minute, they require visual monitoring to ensure safe
operations.

The river level is controlled by the Ice Harbor Dam located approximately 7 miles upriver on the
Snake River and the McNary Dam located approximately 34 miles downriver on the Columbia
River. Daily dam discharge and elevation data were obtained from the US Army Corps of
Engineers, Northwest Division and the Columbia Basin Research, University of Washington
(University of Washington, 2024). Monthly average values are calculated from 2018 to 2024 and
presented in the table below. Note that outflow and tailwater elevation increases during spring
months. The Terminal is not subject to tidal influences, therefore wave periods are not applicable.

Regional river flow and elevation data are presented to provide seasonal and hydrologic context
for current conditions in the vicinity of the Terminal. The dock’s location in shallower water results
in slower currents than those measured at the dam. Actual flows at the dock face may differ from
upstream averages due to localized bathymetry, dock structures, vessel effects. Accordingly,
real-time sea states at the dock are evaluated by the PIC.

TABLE 1 RIVER FLOW AND ELEVATION

Ice Harbor
Ice Harbor McNary Average Average Forebay

Average .

Month Average Outflow Tailwater Inflow Elevation

kcfs* kcfs ft AMSL

( ) (ft AMSL**) ( ) ( )
January 29.86 340.41 143.95 338.8
February 34.62 340.85 152.69 338.79
March 43.84 341.53 135.34 338.78
April 72.21 343.17 172.61 338.88
May 106.42 345.77 285.03 338.60
June 86.51 343.51 260.87 338.87
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SAFE AND EFFECTIVE THRESHOLD DETERMINATION REPORT SITE SPECIFIC SAFETY AND ENVIRONMENTAL CONDITIONS

Ice Harbor
Ice Harbor McNary Average Average Forebay
Average .

Month Average Outflow Tailwater Inflow Elevation
kcfs* kcf: ft AMSL

(kcfs*) (ft AMSL**) (kcfs) ( )
July 39.28 340.42 184.29 339.07
August 27.95 339.73 146.56 338.91
September 22.44 339.79 89.17 339.06
October 18.93 339.34 85.40 338.95
November 20.17 339.38 121.48 338.62
December 22.67 339.78 126.66 338.77

* Data processed from Northwest Division and the Columbia Basin Research, University of Washington
*kcfs = 1,000 cubic feet per second

** ft AMSL = feet above mean sea level

2.2.2 WATER CURRENTS

Significant daily and seasonal variations in current flow conditions can be observed at the
Terminal. River current fluctuates due to water release from the dams along the Snake and
Columbia River systems. The surface water velocity in the Terminal is also dependent on wind
speeds. The low velocity occurs in later summer / early fall and may typically be less than

0.5 knots. The high velocity may exceed 2 knots during spring runoff. The average surface water
velocity is approximately 1 knot (Anderson, 2024). Real-time currents at the dock are evaluated
by the PIC using float-based measurements and direct observation of surface flow, debris
movement, and vessel response.

2.2.3 WEATHER CONDITIONS

Wind velocity and precipitation data were available from the NOAA’s National Environmental
Satellite, Data, and Information Service daily summary for the Pasco Tri Cites Airport from 2018
to 2024, which is located approximately 6 miles northwest of the Terminal (National Oceanic and
Atmospheric Administration, 2024). Wind and precipitation values averaged from 2018 through
2024 are presented in Table 2 below. Appendix A includes monthly wind and precipitation from
2018 to 2024.

The wind in this area averages between 4.7 knots (~5.4 mph) and 7.1 knots (~8.2 mph) year-
round with a wind direction of southwest. Maximum sustained winds can occasionally double or
triple these averages.

Rain occurs in all months of the year and is greatest from October Through May. Rainfall averages
over 0.5 inches per month. While rainfall is seldom heavy enough to, by itself, pose a safety
hazard to the personnel involved in pre-booming, rainfall heavy enough to hinder visibility during
boom deployment would be considered an unsafe weather condition.
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SAFE AND EFFECTIVE THRESHOLD DETERMINATION REPORT SITE SPECIFIC SAFETY AND ENVIRONMENTAL CONDITIONS

TABLE 2 CLIMATE DATA (MPH)

Month Average Max Peak Wind Average
Wind Speed Sustained Wind Direction Precipitation
(mph¥*) Wind Speed Speed (Inches)
(mph) (mph)
January 5.41 15 19 SW 0.89
February 7.51 19 24 SW 0.48
March 6.94 18 23 SW 0.38
April 8.17 20 26.65 SW 0.70
May 7.54 19 25.33 SW 0.64
June 7.36 19 26 SW 0.21
July 5.98 16 20.60 SW 0.03
August 6.03 16 20.61 SwW 0.17
September 5.85 15 20.13 SW 0.27
October 5.45 15 19.72 SW 0.52
November 6.13 16 19.72 SW 0.93
December 5.87 15 18.76 SW 0.84

*Data processed from NOAA historical data for the Pasco Tri Cites Airport weather station.

*mph = miles per hour

TABLE 3 CLIMATE DATA (KNOTS)

Month Average Max Peak Wind Average
Wind Speed Sustained Wind Direction Precipitation
(knots) Wind Speed Speed (Inches)

(knots) (knots)

January 4.70 13.03 16.51 SW 0.89

February 6.53 16.51 20.86 SwW 0.48

March 6.03 15.64 19.99 SwW 0.38

April 7.10 17.38 23.16 SW 0.70

May 6.55 16.51 22.01 SwW 0.64

June 6.40 16.51 22.59 SW 0.21

July 5.20 13.90 17.90 SwW 0.03

114,.

w ERM CLIENT: Marathon

%/I.i\\\\ PROJECT NO: 0836816 DATE: 17 July 2026  VERSION: 02 Page 10
A\



SAFE AND EFFECTIVE THRESHOLD DETERMINATION REPORT SITE SPECIFIC SAFETY AND ENVIRONMENTAL CONDITIONS

Month Average Max Peak Wind Average
Wind Speed Sustained Wind Direction Precipitation
(knots) Wind Speed Speed (Inches)

(knots) (knots)

August 5.24 13.90 17.91 SwW 0.17

September 5.08 13.03 17.49 SwW 0.27

October 4.74 13.03 17.14 SwW 0.52

November 5.33 13.90 17.14 SW 0.93

December 5.10 13.03 16.30 SwW 0.84

*Data processed from NOAA historical data for the Pasco Tri Cites Airport weather station.
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SAFE AND EFFECTIVE THRESHOLD DETERMINATION REPORT SAFE AND EFFECTIVE THRESHOLD VALUES

3. SAFE AND EFFECTIVE THRESHOLD VALUES

The Terminal and its response contractors have demonstrated the ability to deploy, maintain, and
retrieve containment boom under environmental conditions up to the approved safe and effective
threshold values described herein, using established deployment configurations and operational
practices appropriate for the site.

3.1 PRIORITY OF SAFE AND EFFECTIVE THRESHOLD VALUES

Prior to and during oil transfer operations, the PIC evaluates on-site conditions using a
combination of direct observation, visual wind indicators (wind socks), real-time weather
forecasts, National Weather Service products (including Small Craft Advisories), and available
regional environmental monitoring data.

The safety of the staff involved in the pre-booming before oil transfer operations is the top priority
for the PIC. PIC’s judgement of personnel safety takes precedence over all environmental
threshold values, although it may be influenced by one or more environmental conditions.

Once the safety of the personnel is ensured to the satisfaction of the PIC, the PIC will then assess
the environmental factors that impact the effectiveness of oil retention by the deployed boom. If
these conditions, such as surface water currents or sea state, exceed the threshold values
provided in this report, the PIC will decide whether or not to pre-boom and document this
decision.

The PIC will, during transfer operations, reevaluate the environmental and weather conditions for
changes that may affect their original safe and effective determination analysis. If such changes
occur, the PIC should immediately employ changes in transfer operations (this may include
entirely suspending transfer operations). Conditions will be revisited every six hours during
transfer, and the Boom Reporting Forms will be submitted at the same frequency documenting
that conditions continue to exceed the safe or effective values, or if the boom is removed due to
changing environmental conditions during the transfer.

If pre-booming is not possible, the alternative measures contained in Section 3.6 will be used.
This may include the deployment of spill mitigation equipment.

Though other factors may affect the PIC’s determination to pre-boom or not, the environmental
conditions that have the greatest potential to affect personnel safety are described in the following
sections.

3.2 PERSONNEL SAFETY

The main environmental conditions that generally affect personnel safety during oil transfer
operations at the Terminal are high winds and sea state. Low visibility, as well as rain, snow, or
fog, may also impose limitations.

The Terminal will not pre-boom the transfer if any of the following conditions are met:

e Transferring products that have a flash point less than or equal to 100 degrees F, such as
gasoline or ethanol as confirmed by the PIC and vessel personnel;

e Waves with whitecaps in the deployment area as visually confirmed by the PIC;
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SAFE AND EFFECTIVE THRESHOLD DETERMINATION REPORT SAFE AND EFFECTIVE THRESHOLD VALUES

e Wave height in excess of 2.5 feet in the deployment area as visually confirmed by the PIC;
e Sustained winds greater than 22 knots (~25 miles per hour [mph]) based on NWS data;
e Presence of hazardous debris in or near the deployment area visually confirmed by the PIC; or

e Any other conditions that in the judgment of the PIC present a safety hazard to personnel
deploying the boom.

3.3 PRIMARY ENVIRONMENTAL CONDITIONS

3.3.1 SEA STATE

In the unusual case when waves with white caps or waves with heights exceeding 2.5 feet are
present, the PIC may consider it unsafe for personnel to deploy the boom, regardless of the
potential efficacy of the boom to retain oil. If wave heights exceed approximately 2.0-2.5 ftin a
choppy sea (short-period wind chop superimposed on longer-period swells), the PIC may deem it
unsafe for personnel to deploy the boom, regardless of its potential effectiveness in retaining oil.

From a personnel safety perspective, the presence of scattered to frequent whitecaps is
considered a threshold condition, as it indicates active wave breaking and short-period, steep
chop that can reduce vessel maneuverability, increase deck instability, and complicate line and
anchor handling.

3.3.2 WATER CURRENTS

The Terminal must consider pre-booming when water currents are 1 knot (~1.2 pmh) or less.
Other conditions should be considered when determining safety to pre-boom for water currents
over 1 knot (~1.2 mph).

Current at the time of transfer is determined by the barge tankerman. A floating object is placed
in the water and then timed between the measurements marked on the deck of the barge. The
feet per second measurement is then converted to knots to determine current velocity using the
following equation:

knots = feet per second x 0.59

When conditions are safe to boom, the PIC directs personnel to place the boom angled slightly
with the current to maintain proper tension, reduce entrainment, and preserve boom shape. The
angle will be adjusted based on observed current direction and speed at the time of deployment.

3.3.3 WEATHER CONDITIONS

High winds can negatively impact pre-booming and other oil transfer activities. For the safety of
dock personnel and contractors deploying the boom, the PIC may use Small Craft Advisory (SCA)
conditions as an initial reference when deciding whether to authorize the launch or use of
company-owned and -operated oil spill response equipment for pre-boom deployment. These SCA
conditions may be either present or forecasted.

According to the NWS, SCA conditions refer to sustained winds in excess of 22 (~25 mph) knots
or frequent gusts of 25 (~29 mph) knots or greater that may pose hazards to small vessels.

\

114,.

w E CLIENT: Marathon

%//i\\\\ RI v I PROJECT NO: 0836816 DATE: 17 July 2026 VERSION: 02 Page 13
A\



SAFE AND EFFECTIVE THRESHOLD DETERMINATION REPORT SAFE AND EFFECTIVE THRESHOLD VALUES

Tesoro recognizes that even when an SCA is issued or applicable to the region, local conditions
may vary. In some cases, the PIC may determine that pre-booming can proceed safely based on
real-time assessment of wind direction and other site-specific factors. This decision must be based
on documented conditions and mutual agreement between the Tesoro PIC and the contractor.

The following wind guidelines, presented in Table 4, apply to all vessels at the Terminal dock. The
wind speeds referenced are sustained, meaning the wind maintains a consistent speed for more
than 5 minutes. The table provides guidance on appropriate actions to consider when sustained
wind speeds are elevated. For safety purposes, a sustained wind greater than 22 knots (~25 mph)
will serve as the safety threshold for evaluating pre-boom feasibility at the Terminal.

TABLE 4 ADVISORY FOR OIL TRANSFER OPERATION ACTIONS RELATED TO WIND SPEED

WIND SPEED WIND SPEED ACTION REQUIRED

(MPH) (KNOTS)

0-25 0-22 Monitor vessel tie-up lines and hose connections as normal.
26-38 23-33 Shutdown oil transfer operations and drain hoses.

Over 38 Over 33 Disconnect and stow hoses, if safe to do so.

Over 45 Over 39 Request vessel to prepare and sail if the vessel or dock is in

jeopardy of sustaining damage. If safe to do so, sail the vessel.

Note: Wind speeds presented in this table represent sustained wind speeds. Short-duration wind gusts
may produce higher localized wind forces and wave conditions, which can adversely affect boom
deployment, stability, and personnel safety even when sustained wind speeds remain below the
identified thresholds.

3.4 OTHER CONDITIONS THAT INFLUENCE OIL TRANSFER OPERATIONS

It is possible that a passing commercial vessel (i.e., tug and barge) may create a wake that briefly
impacts the safety of pre-booming operations. However, commercial vessel and recreational traffic
in the vicinity of the Terminal is negligible and will not typically restrict the ability of the Marathon
marine contractor from deploying boom around the vessel.

Larger recreational vessels passing by the dock may create a wake that briefly impacts the safety
of pre-booming operations. Due to the safety risk that may occur during the transfer of petroleum
and chemical cargos, fishing activities are discouraged near the Terminal. Recreational activities
are very limited in the vicinity of the Terminal docks and should not affect pre-booming.

Freezing conditions in combination with high winds, rain, snow, or cold weather may cause ice
build-up around the dock and/or the boom deployment vessel and could result in the unsafe
operating conditions for personnel to deploy boom.
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SAFE AND EFFECTIVE THRESHOLD DETERMINATION REPORT SAFE AND EFFECTIVE THRESHOLD VALUES

Poor visibility caused by extreme weather during the rain and snow season, or the presence of
fog, may occur at the Terminal impacting the safe conditions for pre-booming.

Large floating/barely submerged debris carried by strong currents may occur at the Terminal
impacting the safe conditions for pre-booming.

3.5 EFFICACY OF OIL BOOM UNDER ENVIRONMENTAL CONDITIONS

Two different booms are used at the Terminal, one for Tidewater barges and one for Centerline
barges. The standard 19-inch boom (7-inch float with a 12-inch skirt) that is use for the Tidewater
barges is permanently tied to the dock and is untied manually for each use. The 36-inch Lamor
Solid Float Boom (12-inch float with a 24-inch skirt) used during pre-booming of the Centerline
barges is located on the nearby Clean Harbors site and deployed by Clean Harbors for each use.

High current speeds can cause hydraulic failure on the boom, commonly referred to as
entrainment. Entrainment occurs when an eddy is generated as a result of the water hitting the
boom, then pulling the oil under the skirt of the boom. This renders the containment boom
ineffective.

The generally accepted rules regarding currents’ relation to product loss are that currents greater
than 0.8 to 1.0 knot (~0.9 to 1.2 mph) will begin to result in product loss and currents greater
than 1.5 knots (~1.7 mph) will result in significant or complete product loss. Another generally
accepted rule is that wave heights greater than 1.5 to 2 feet high will result in splash over of
water or product causing the boom effectiveness to be reduced by 10 to 20 percent. Wave heights
greater than 2 feet will dramatically decrease the effectiveness of the boom through wash over
and wave heights greater than 2.5 feet will render the boom essentially useless for retaining oil,
even if the water current speeds are essentially zero (The International Tanker Owners Pollution
Federation, n.d.).

The presence of scattered to frequent whitecaps is indicative of active wave breaking and
increased turbulence, consistent with conditions under which wave action may reduce boom
performance through splashover and submergence.

Sustained wind speeds greater than approximately 20 knots (~23 mph) can reduce boom
effectiveness by increasing wave energy and applying direct loading to the boom system,
contributing to splashover, deformation, and reduced containment performance.

At air temperatures at or below 32°F, boom effectiveness may be reduced due to ice formation on
and around the boom. While flowing river water may remain unfrozen at temperatures below
32°F, water retained along the boom can become relatively quiescent, allowing ice to form and
accumulate on the boom fabric, floatation elements, and ballast chain. This ice buildup can
increase the weight of the boom, reduce freeboard, and alter skirt position, which in turn
increases the potential for entrainment and overtopping under otherwise manageable current and
wave conditions.

3.5.1 IDEAL PERFORMANCE CONDITIONS

The 19-inch standard boom is a type of boom best suited for use in semi-protected environments
where moderate currents and winds are the normal conditions. The 36-inch Lamor boom is also a
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standard type of boom that is best suited for similar conditions to the standard boom. Ideal
conditions for the boom are:

e Surface current speeds less than 1.0 knot (~1.2 mph) perpendicular to the boom and up to 5
(~5.8 mph) knots depending upon the angle of the boom relative to the current direction.

e Wave heights less than 1.5 feet.
e Wind speeds less than 20 knots (~23 mph).

3.6 ALTERNATIVE MEASURES

If the PIC determines that it is not safe or effective to pre-boom a transfer, they will submit the
Ecology Boom Reporting Form (form number ECY 070-215) via Ecology’s website or email prior to
the transfer or immediately when conditions have changed. If pre-booming is not conducted or is
interrupted due to unsafe conditions, a Rate A deliverer must resume booming if conditions
improve. If unsafe conditions persist during a terminal transfer, Ecology Boom Reporting Forms
must be submitted every 6 hours. The Terminal will ensure the following alternative measures are
in place prior to conducting the transfer:

e Sufficient containment boom onsite at all times to completely surround the vessel and
facility/terminal dock within one hour in the event of a spill. The boom must be at least four
times the length of the largest vessel involved in the transfer, or 2,000 feet, whichever is less.

o The largest vessel that may be involved in a transfer measures 290 feet long, 84 feet
wide, and an 18-foot draft. Each barge carries 1,200 feet of containment boom. Each of
the Terminal’s tugboats carries a Barrel-of-Boom that holds 150 feet of containment boom.

o The Terminal has a mobile response trailer containing 1,100 feet of boom, shipping
container that currently holds 3,000 feet of boom, and 1,000 feet of boom staged on a
reel inside the oil spill shed locate near the dock.

e Containers suitable for holding the recovered oil and oily water.

o The Terminal has a 29-barrel (bbl) portable storage tank in the response trailer and access
to Tidewater’s 18,000-bbl oily water storage barge located nearby at all times and
dedicated solely to emergency spill response. The Terminal also has the ability to transfer
oily water into the above-ground storage tanks located at the facility.

e Non-sparking hand scoops, shovels, and buckets.
o There are sufficient response tools and supplies at the Terminal.

e Enough sorbent material and storage capacity for a 7-bbl oil spill appropriate for use on water
and land.

o There are sufficient sorbent materials for a 7-bbl oil spill. Sorbent material is available in
response trailers, containers, spill kits, and in the terminal storage spaces. Spill response
resources are available to use on land and water.

e Each response trailer is equipped with a lighted oil spill beacon that is used to track spill
trajectory at night or in low visibility conditions.
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e Response trailer is equipped with a skimming system that is rated at 480 bbl of estimated
daily recovery capacity. The terminal also has several portable skimmers onsite that range
from 102 bbl to 1,234 bbl of estimated daily recovery capacity.

e The Terminal has two boats available to place boom for pre-booming operations as well as
emergency response: a 20’ Hewscraft with a 90HP outboard engine and an 18’ Smoker Craft
with a 70 HP outboard engine.
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APPENDIX A

Year

2018

2019

|
I

N\

Month

January

February

March

April

May

June

July

August

September

October

November

December

January

February

March

April

MONTHLY PRECIPITATION AND WIND

AVERAGES (2018-2024)

Average
Wind
Speed
(mph)
5.8
9.2
7.8
9.2
6.3
7.6
6.0
5.8
5.8
5.1
5.4
6.3
5.1
6.7

4.9

8.7

Average Max

Sustained

Wind Speed

(mph)

16.42

21.68

19.74

20.37

16.97

19.07

15.61

15.81

14.33

14.16

14.7

17.19

13.97

16.36

13.23

20.47

Average
Peak Wind
Speed
(mph)
20.84
26.89
24.83
25.53
22.39
23.07
19.52
20.16
18.7
17.33
17.73
21.35
16.37
19.07

16.65

25.53

Average Wind

Direction
(Degrees)

253

230

253

253

241

246

257

223

256

261

208

238

265

260

242

236

Average
Precipitation
(Inches)

0.97

0.40

0.49

0.30

0.76

0.11

0.03

0.85

0.88

1.59

1.16

0.47

0.85



Year

2020
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Month

May

June

July
August
September
October
November
December
January
February
March
April

May

June

July
August
September
October

November

Average
Wind
Speed
(mph)
6.7
7.1
6.5
7.2
6.5
5.4
6.5
6.7
8.7
6.7
8.3
7.4
8.5
7.8
6.5
5.6
5.4

6.5

7.2

.. ERM

Average Max

Sustained

Wind Speed

(mph)

17.26

18.93

16.45

14.74

15.9

18.58

12.7

12.74

20.45

18.45

19.81

20.3

20.19

20.7

16.87

17.06

14.4

16.84

18.67

Average
Peak Wind
Speed
(mph)
21.45
24.37
21.74
18.81
19.79
23.29
15.2
15.55
25.19
23.52
24.77
26.17
25.61
29.13
22.26
21.87
19.37

21.03

23.17

Average Wind

Direction
(Degrees)

236

242

246

254

222

217

247

230

234

250

206

221

231

225

219

228

252

227

224

Average
Precipitation
(Inches)

0.63

0.03

0.03

0.03

0.55

0.48

0.18

0.47

1.0

0.32

0.49

0.19

1.08

0.55

0.04

0.17

0.05

0.26

1.21



Year

2021

2022
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Month

December
January
February
March
April

May

June

July
August
September
October
November
December
January
February
March
April

May

June

Average
Wind
Speed
(mph)
5.4
5.1
9.6
7.2
8.3

7.8

6.9

5.8

7.2

7.6

5.8

6.7

8.1

8.3

8.1

.. ERM

Average Max

Sustained

Wind Speed

(mph)

14.65

14.39

21.5

17.26

20.43

19.58

18.7

14.97

15.71

16.2

16.81

18.7

19.3

13.16

17.36

18.52

21.87

20.65

18.93

Average
Peak Wind
Speed
(mph)
18.81
18.74
28.63
23.77
28.87
26.84
25.66
19.77
21.39
21.77
22.45
24.4
25.34
16.9
23.11
24.26
28.77

28.03

26.20

Average Wind

Direction

(Degrees)

254

231

263

249

200

228

241

212

256

235

250

214

260

228

220

209

225

239

219

Average
Precipitation
(Inches)

0.63

0.51

0.65

0.12

0.19

0.19

0.01

0.41

0.88

1.46

0.53

0.12

0.6

1.93

0.96



Year

2023

2024
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Month

July
August
September
October
November
December
January
February
March

April

May

June

July
August
September
October
November
3.8

January

Average
Wind
Speed
(mph)
5.1
5.6
5.6
5.4
5.8
5.4
3.8
8.3
7.2
7.2
6.7

6.3

5.8

4.3

4.7

11.06

5.4

.. ERM

Average Max

Sustained

Wind Speed

(mph)

14.32

14.71

14.03

13.28

15.59

13.81

11.94

19.39

17.87

19.03

18.48

16.83

14.97

15.65

15.9

12.48

13.53

14.06

13.13

Average
Peak Wind
Speed
(mph)
19.55
20.1
19.5
17.62
20.55
17.45
15.58
25.82
24.32
25.6
25.10
22.87
20.77
21.35
21.67
16.35
17.27

21.35

17.23

Average Wind

Direction
(Degrees)

227

275

242

263

242

282

268

239

218

239

206

218

265

237

255

261

223

228

219

Average
Precipitation
(Inches)

0.12

0.74

1.11

0.59

0.44

0.24

0.06

0.82

0.03

0.04

0.31

0.2

0.74

0.74

1.44

1.21
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W
Year Month Average Average Max Average Average Wind Average

Wind Sustained Peak Wind Direction Precipitation
Speed Wind Speed Speed (Degrees) (Inches)
(mph) (mph) (mph)

February 6.3 15.66 20.48 250 0.47

March 6.5 17.74 24.26 248 0.4

April 8.3 19.57 26.27 233 0.11

May 8.5 20.19 27.84 230 0.82

Wind velocity and precipitation data from the National Oceanic & Atmospheric Administration’s National
Environmental Satellite, Data, and Information Service daily summary for the Pasco Tri Cites Airport from

2018-2024.



