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1. Introduction

Dispersants are fluid chemicals that bond to oil molecules and separate them from water
molecules, thus breaking up the oil. The result is tiny oil droplets that can biodegrade and
disperse more quickly than a mass of oil.

The Estimated Dispersant System Potential (EDSP) Calculator developed in this project
is Revision 1 of the Dispersant Mission Planner 2 (DMP2). The basic dispersant
application algorithms remain the same. The programming environment used for the
DMP2 is no longer supported. A document highlighting the major differences between
the DMP2 and the EDSP Calculator can be found at

www.genwest.com/genwest _publications.

The Calculator accounts for the performance of an aircraft or vessel dispersant
application system as it sprays dispersant on an oil slick. The Calculator generates an
“Estimated Dispersant System Potential” (EDSP) value for two Operating Periods
following the discharge of an oil spill. The Calculator takes into account the time
necessary to mobilize the system and the time needed to cascade the system from its
home base to the incident staging site, if necessary. There is separate logic for aircraft
platforms and vessel platforms that determines what is displayed for the two operating
periods.

The EDSP Calculator is an HTML file, EDSP-160225.html, which runs in the following
web browser versions:

PC (Win-XP, Win-7 and Win-8 environments)
IE -9, 10, 11 or greater
Chrome 38 or greater
Firefox 31 or greater
Safari 5.1 or greater

Mac (OS 10.6 and greater)
Safari 8.0 or greater
Chrome 38 or greater
Firefox 35 or greater

You can download the EDSP Calculator from the BSEE website. The “build” or version
date of the calculator appears after the calculator name in the format — yymmdd.html
(see Figure 7). This date stamp can verify that you are working with the latest version of
the calculator.

This User’s Guide provides guidance to the user on the various data inputs that must be
entered into the EDSP Calculator regarding the dispersant application configuration
being evaluated, and further explains the Calculator results.
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The EDSP Calculator was developed by Genwest Systems, Inc. under GSA Contract
GS-00F-0002W, BSEE Order No. E12-PD-00012 in consultation with BSEE and the
United States Coast Guard.

1a. The EDSP Calculator’s Purpose and Intended Use

The EDSP Calculator is primarily a planning tool for estimating the potential for
dispersant application on spilled oil by defined dispersant application systems. It
estimates the potential of a single system and does not address the total potential or
number of systems that would be necessary for a plan. You can use the Calculator to
evaluate the potential of a dispersant application system for different spill planning
situations

o Estimated Dispersant System Potential (EDSP), a regulatory measure of a
dispersant system’s potential ability to treat oil.

o Effective Daily Application Capacity (EDAC), a regulatory measure of how
much dispersant can be applied by a dispersant application platform that is used
in conjunction with U.S. Coast Guard regulated oil spill response plans. The
EDAC assumptions and scenario can be found in Section 2b.

o Operational spill planning, where users are not constrained to EDAC values
and assumptions.

To use the Calculator, you enter information about an aircraft or vessel dispersant
application system, such as its swath, on-board dispersant storage capacity, and pump
rates, and you describe the circumstances of its operation, such as cascading
information and transit distance to the oil spill area and speed (see Section Three, EDSP
Calculator Inputs). The Calculator then estimates the amount of dispersants that can be
applied and the amount of oil that the system could treat during each of the first two days
after a spill occurs (see Section Four, EDSP Calculator Outputs). These estimates of the
oil treated are termed the “Estimated Dispersant System Potential” (EDSP) for the given
dispersant application system configuration. The use of the calculator tool in both spill
modes is further demonstrated and explained in Section Five, Using the EDSP
Calculator.

The EDSP Calculator was developed with the intent of reinforcing incentives for creating
and acquiring more effective dispersant application systems, and in addition, evaluating
the potential of a dispersant application system to meet various regulatory planning
requirements. Experimentation with the Calculator is helpful in understanding the effects
of different configurations on a system’s treatment potential, and may provide incentives
for developing more effective dispersant application systems.
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1b. Dispersant Application System Components

The EDSP Calculator was designed as a planning tool for estimating the potential of
aircraft and vessel dispersant application systems. The major components of a
dispersant application system include a dispersant storage tank, a pump system to move
liquid dispersant from the storage tank to the distribution system, a power source, spray
arms, and nozzles. Figure 1 below identifies the major components of a dispersant
application system:

dispersant
storage tank

dispersant pump spray arm

nozzles

/M\

Figure 1. Dispersant Application System Components.

Below are short descriptions of the various components of a dispersant application
system:

Delivery platform aircraft or vessel —This is the supporting platform for all the
components of a dispersant application system including the following: dispersant tanks,
dispersant pumps, delivery piping and manifolds, spray arms, and nozzles.

Onboard dispersant storage — Includes tankage built into or carried on the delivery
platform to hold the dispersant. A payload is defined as a complete fill of the tank.

Pump — The pump transfers the dispersant from the tank through piping and manifolds
to nozzles on the spray arms. The pump rate and nozzle configurations are adjusted to
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deliver the dispersant at the desired dosage. Check the platform spray chart to insure
that it can deliver the desired dosage and calculated pump rate.

Spotter aircraft - While not shown in Figure 1, spotter aircraft can be considered to be
part of the “system” for dispersant application. Aerial delivery platforms necessarily fly
low and at these altitudes oil slicks are difficult to see. The spotter aircraft assists in spill
detection, tracking, alignment of the dispersant platform with the oil slick, and
application-determination of “spray on” and “spray off.”

The following are photographs of some dispersant application platforms:

Figure 2. DC-4

Figure 3. C-130 Hercules


http://archive.orr.noaa.gov/gallery_gallery.php?RECORD_KEY%28gallery_index%29=joinphotogal_id,gallery_id,photo_id&joinphotogal_id(gallery_index)=234&gallery_id(gallery_index)=16&photo_id(gallery_index)=167
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Figure 4. Helicopter with Dispersant Spray Bucket

Figure 5. Large Dispersant Vessel
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Figure 6. Small Dispersant Vessel

2. Assumptions and Limitations as a Planning
Tool

The EDSP Calculator was developed to provide a distribution-rate, system-based
estimate of daily dispersant application. The calculator accommodates a broad range of
dispersant system configurations and addresses response activities including the
accessing, spraying, and treatment of oil. The Calculator also accounts for the transiting
of a dispersant application system to and from a staging area for reloading of dispersant
and fuel. The goal was to provide a computer tool that could facilitate the calculation of a
“Planning Standard”, not a “Performance Measure”.

The ERSP, EBSP, and EDSP Calculators are intended as planning tools for estimating
the potential of different oil spill response systems to mitigate (recover, burn or disperse)
discharged oil relative to one another. These planning tools are NOT intended to be
used as models for calculating system performance during an actual oil spill, which is
affected by many factors such as the distribution of oil on the water surface, oil
weathering, and other ambient on scene conditions which are not included in these
Calculators.

The following is a list of assumptions and limitations inherent to the design of the EDSP
Calculator, that are readily acknowledged as conditions accepted in order to keep the
Calculator a simple and easy to use planning tool:
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2a.

General Assumptions

Ambient Conditions: Estimates made by the Calculator assume that conditions
are generally conducive to effective dispersant application operations. Its output
is designed to serve as a guide for planning the deployment of dispersant
application systems and estimating their delivery potential.

System Downtime: No downtime due to maintenance or repair is considered.
Oil and dispersant types: The Calculator does not differentiate outputs based
on the type of oil or product being treated nor the type of dispersant being used.
The Calculator assumes that the oil in question for the scenario, spray system,
and dispersant being used is dispersible commensurate with expected efficiency
and effectiveness ranges.

Success of Dispersion: The EDSP Calculator does not provide information
relating to the ultimate success of chemical dispersion of oil, but rather only the
estimated potential volume of oil treated.

Oil Thickness on the Water: For the purposes of planning and comparing
spray systems, the Calculator does not assume any specific ail slick thickness
will be encountered, however, an oil slick thickness of 0.004 inches (0.094 mm)
is equivalent to the thickness of oil that would be treated by spraying dispersant
at a dosage rate of 5 gallons per acre with a dispersant to oil ratio of 1:20.
Dosage: The Dispersant Aircraft Capability Forms (see Figure 24) do not
contain explicit dosage capability values or ranges. Every aircraft platform in the
EDSP database can deliver the regulatory dosage of 5 gallons of dispersant for
each acre sprayed. Other dosage values used in the EDSP may not be actually
achievable and should be verified with the platform operator before use.

The Use of Default and Alternate Values: The Calculator, and its default
values for many of the key inputs, is intended to be “conservative” in nature. In
some cases, a dispersant application system’s tested performance will be able to
exceed the default values for specific inputs. Plan holders or OSROs may submit
requests for the use of alternate values in the Calculator to the appropriate
regulatory agency. The regulatory agencies will consider each request based on
the merits of the documentation provided. Operators should expect that the use
of approved alternate values may be subject to validation efforts by regulators
with plan holders and OSROs being required to satisfactorily demonstrate the
practical viability of these values during equipment verification visits and PREP
equipment deployment exercises.

Incident Briefing: All dispersant application platforms will hold an incident
briefing for 45 minutes prior to departing the staging site to commence the first
spray sortie. Normally this briefing will only occur in Operating Period1 (OP1),
however, for a platform that cascades into the scenario and arrives for its first
sortie in a subsequent OP that initial briefing will occur in the OP that contains
the first operational spraying sortie.

Check-in Time: Check-in time of 10 minutes with spotter aircraft occurs at the
beginning of each sortie for aircraft platforms.

10
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2b.

Side Overlap and Gaps: Spray passes will not be precise in the real world.
There will be side overlap and gaps in the spray pattern between passes in some
cases, as application platforms will strive to only spray areas containing oil, which
usually will not be continuous and uniform in nature on the water’s surface. No
side overlap or gaps are assumed in the Calculator.

Resupply On Scene: When “Resupply On Scene” is set to “Yes” for vessel-
based application systems, dispersants will be resupplied onsite at the spill
location to the platform and application system, either when the payload of
dispersant is completely applied during spraying operations, or when the
operating period is completed, whichever occurs first.

Resupply at the Staging Site: When “Resupply On Scene” is set to “No” (which
is the default setting) for vessel-based spray application systems, the vessel will
resupply its dispersant payload at the staging site. This will require the spraying
vessel to transit between the spill site and the staging site, similar to aircraft
operations, whenever more dispersant payload is needed. When “Resupply On
Scene” is set to “No”, if a vessel has less than one half of its dispersant payload
left onboard when the OP ends, the platform will immediately transit back to the
staging area to resupply. However, if the vessel has more than one half of its
payload remaining onboard at the end of the OP, the platform will stay at the spill
site between operating periods and will commence spraying the remainder of the
payload at the beginning of the next operating period.

Loading in between Operating Periods: At the end of each Operating Period it
is assumed that aircraft-based spray systems will reload dispersant and fuel
before the next Operating Period begins.

Additional EDAC assumptions and scenario:

“Platform” inputs are reset and locked to default values

The Dispersant-to-Oil Ratio (DOR) is 1:20.

Five gallons of dispersant will be applied to each acre (46.8 liters/hectare).
The pass length for the oil slick to be treated is 4 nautical miles (7.4 km) long
in the direction of spraying.

Aircraft platforms have 12 hours of time available for Operating Period 2
dispersant operations, not including the last transit back to the primary
dispersant staging site.

Cascading of aircraft and vessels from out-of-area requires entries for the
platform/dispersant mobilization time, cascade distance, and platform
dispersant payload status (loaded or empty). Cascading reduces the
Operating Period resulting in the use of Adjusted Operating Period 1 for
EDSP calculations.

Aircraft platforms will be allowed to apply dispersants in both directions.
Spotter aircraft are assumed on-scene waiting for dispersant spray platforms.

11
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o Aircraft platforms will be allowed to refuel and load dispersants at the same
time except for USAF Reserve C-130 H.

e Transit distance for vessel response plans is measured from the primary
dispersant staging site (or closest dispersant staging site for plans with
multiple staging sites) to the furthest spill site 50 NM off shore within a
Captain of the Port (COTP) zone.

¢ Transit distance for facility response plans is measured from the primary
dispersant staging site to the facility.

e Weather: Visibility greater than 3 statute miles (4.83 kilometers)* Ceiling
greater than 1000 feet (304.8 meters)* No wind (0 mph) No precipitation Mild
temperatures 40-80 degrees F (4.4 — 26.7 degrees Celsius) *Visible Flight
Rule (VFR) conditions are required at the spill site for aircraft to apply
dispersants and are assumed for all flight operations, including cascading
from home base to staging airports and for transit to and from the spill site.
VFR flight requires 30 minutes of fuel reserve on the aircraft.

12
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3. EDSP Calculator Inputs

This section provides a general description, and in many cases, amplifying guidance, for
each of the input fields and the variables that a user must enter into the Calculator. The
graphic below is an illustration of the input screen that a user will see and use to enter
their dispersant system information into the Calculator.

Estimated Dispersant System Potential (EDSP) Calculator v-160225

The ERSP, EBSP, and EDSP Calculators are intended as planning tools for estimating the potential of different oil spill response
systems to mitigate (recover, burn or disperse) discharged oil relative to one another. These planning tools are NOT intended to be
used as models for calculating system performance during an actual oil spill, which is affected by many factors such as the
distribution of oil on the water surface, oil weathering, and other ambient onscene conditions which are not included in these
Caleulators.

Name of Simulation: Platform New

Simulation Details: Type: Alrcraft Vessel

Mobilization/Cascading
Mobilization Time [hrs]: 0
Distance to Staging Site:

Cascade with Payload: Yes © No

Scenario
Operating Period [hrs]: 12

One-way Transit Distance: o am =

Staging to/from spill

Dispersant/Fuel Load: O simultaneous Separate
Dispersant Spraying Operations Edit
Dispersant to Oil Ratio (DOR): 1:20
Dosage: 5 galiacre
Average Spray Pass Length: 4 : nm -
Pass Type: O Bidirectional Unidirectional

Effective Daily Application Capacity (EDAC)

Set EDAC: Yes © No

Figure 7. EDSP Calculator Input Screen

¢ Name of Simulation: Entry field for the name or other form of identifier for the
dispersant application system (up to 48 characters).

13
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Simulation Details: Enter configuration details including the type of platform,
skimmer, pump, and boom being used and other key information to identify this
simulation.

The EDSP Calculator inputs have been grouped into five overall categories:
Mobilization/Cascading, Scenario, Dispersant Spraying Operations, Effective Daily
Application Capacity (EDAC), and Platforms

3a.

Mobilization/Cascading Inputs

Mobilization/Cascading

Mobilization Time [hrs]: -
Distance to Staging Site: : nm .
Transit with Payload: Yes © No

Figure 8. Mobilization/Cascading Input Screen

Mobilization Time: As resources are ordered at the onset of an oil spill
response, each individual dispersant platform and/or dispersant stockpile will
need a time period for activation and mobilization. Enter the time necessary for
activation and mobilization to include all activity necessary to get the resource
moving. Use the greater of the platform mobilization time or the dispersant
stockpile mobilization time for use in the EDSP unless the platform will be
cascading with payload If the platform is cascading with payload, use the
mobilization time for the spray platform. Mobilization Time should be based on:

o Dispersant stockpiles must be available onsite or already loaded onboard
the spray platform before it can depart for its first dispersant spraying
sortie. For situations where a platform is cascading to a staging site
without payload, mobilization times for dispersant stockpiles should be
calculated based on the distance from the stockpile location to the
selected dispersant operations staging site using applicable transit routes
and speeds. For situations where a spray platform is departing from its
home base to conduct sortie operations, if dispersants are not already

14
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onsite, stockpile mobilization times must be calculated from the
dispersant storage location to the spray platform’s home base. The
default transit speed for moving dispersant stockpiles to staging sites is
35 mph over land or 100 kts when moving stockpiles by air.

Dispersant oil spill removal organizations should use the time specified in
their contract for activation and mobilization of dispersant spraying
platforms, or the time listed in other documentation that has been deemed
acceptable by the appropriate regulatory agency.

For situations where activation and mobilization times for spray platforms
are not specified in a contract, the following table should be used for
estimating activation and mobilization time:

Platform Activation and Mobilization Time (In Hours)

Spraying Platform Status Response Personnel Availability
24 hour On Site Recall
Owned/Dedicated 1 2
Contracted/Dedicated 15 2.5
Owned/Non-dedicated 25 3.5
Contracted/Non-dedicated 3 4

Dedicated means used solely for the purposes of spill response and dispersant
spraying operations.

Contracted/Owned refers to the relationship between the organization providing
the dispersant spraying service and the spraying platform.

Response availability applies to the full complement of personnel that would be
required to mobilize and operate the spray platform.

Figure 9. Platform Activation and Mobilization Time

Distance to Staging Site: If cascading from out of area or from a home base to
a dispersant operations staging site (the staging site is where the aircraft will
return for loading dispersants and fuel between sorties), the user enters a
cascade distance, and specifies the distance units. The cascading calculation for
all platforms includes a 45 minute briefing period (platforms are assumed to be
loading fuel and dispersants as necessary during the 45 minute briefing period).
Enter a numerical value here for the distance if the platform will be cascading
from out-of-area to the incident staging site. The default distance unit is nm
(nautical mile). Kilometers (km) or statute miles (mi) can be selected via a drop
down list.

15
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3b.

Transit with Payload: If cascading from out of area or from a home base to a
staging site, the user enters a cascade distance and specifies if cascading
occurs with payload or with no payload. Most aerial platforms have a different
Cascade Transit Speed and Maximum Range depending on whether the platform
is cascading with or without a dispersant payload. With a selection of Yes, the
Calculator will use the range and speed values in the database for cascading
with a payload.

Scenario Inputs

SCenario

Operating Pariod [hrs]: 12 .
One-way Transit Distanca: . nrm -
Staging tofrom spill
Dispersant/Fuel Load: O Simultanecus Saeparata

Figure 10. Scenario Input Screen

Operating Period [hrs]: The Operating Period, which should not be confused
with an operational period for an Incident Action Plan, is the length of time (in
hours) each day where conditions allow a dispersant application system to
conduct spraying operations. The first Operating Period begins coincident with
the starting time for the mobilization of the spraying platform and lasts for twelve
hours (unless an alternate OP length is approved for the scenario being
evaluated). The second OP will start at the twenty-four mark and ends at the
thirty-six hour mark (see diagram below).

OP1 opr2
" T
o 24 43
hours hours hours

MaobilizationfCascade

Figure 11. Operating Period

16
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3c.

The default Operating Period (OP) is 12 hours. The OP will be reduced by
Mobilization Time and any necessary cascade transit time. Alternative values for
the length of the Operating Period may be requested, for example, when a plan
is for an area and season that has extended hours of daylight. Requests for an
extension of the Operating Period would be evaluated on a case-by-case basis
by the appropriate regulatory agency.

One-way Transit Distance (Staging area to/from spill): The staging area is the
location where platforms will reload fuel (as necessary) and dispersant at the
conclusion of each sortie. The one-way transit distance is the distance from the
staging area to the spill location. The transit distance used for EDAC
calculations for vessel response plan is measured from the primary dispersant
staging site to the spill location furthest away within the boundaries of the
Captain of the Port (COTP) zone that could occur 50 nm offshore. For more
detailed information on estimating one way transit distances for use in EDAC
calculations, see Section 3d of this user manual, “EDAC Inputs”.
Dispersant/Fuel Load: Dispersants and fuel can be loaded separately
(sequentially) or at the same time (simultaneous). If Simultaneous is selected,
the greater of the fuel load time and the dispersant load time will be used by the
Calculator.

Dispersant Spraying Operations Inputs

Dispersant Spraying Operations Edit
Dispersant to Qil Ratio (MOR): 1:20
Dosaga: & galfacre
Average Spray Pass Length: 4 . [irm "
Pass Typa: © Bidirectional Unidirectional

Figure 12. Dispersant Spraying Operations Input Screen

Dispersant to Oil Ratio (DOR): The volume of oil that one volume of dispersant
will treat is expressed by the DOR. For example, a DOR of 1:20 means that one
volume of dispersant will potentially treat 20 volumes of oil. The DOR can be
changed by clicking on the Edit button located at the upper right of the
Dispersant Spraying Operations Group. Currently the default DOR is 1:20.

17



EDSP Calculator User Manual (Mar 2016)

Note: In the future, BSEE-regulated users may be asked to enter the
DOR based upon the information available in the order of precedence:

o The minimum DOR that meets EPA-effectiveness thresholds, based upon
an oil characterization and dispersibility test of the oil handled at your
facility and the dispersant that you have stockpiled and ensured available
in your OSRP.

o If oil characterization and dispersibility test information are not available,

enter the manufacturer recommended DOR (if given as specific single
value); if the manufacturer does not provide a specific DOR, but instead
provides a recommended overall range, then use 1:20. This information
may be found in the National Contingency Plan Product Schedule
maintained by EPA at: http://www.epa.gov/sites/production/files/2013-
08/documents/schedule.pdf.

Note: The following information is currently provided by manufacturers regarding
their dispersants and recommended DORs:

Corexit EC9500A: A dispersant to oil ratio of 1:50 to 1:10 is recommended.
Finasol OSR 52: A dispersant to oil ration of 1:5 to 1:50 is recommended,
according to the nature of the oil, its state of weathering, temperature, thickness
of the slick, and other circumstances of the spill.

Accell Clean DWD: A dispersant to oil ratio of 1:10 is recommended.

The rate varies depending on the type of oil, degree of weathering,
temperature, and thickness of slick.

Dispersit SPC 1000: A dispersant to oil ratio ranging from 1:50 to 1:10 is
recommended. These rates will be dependent on the type of oil, degree of
weathering, temperature and extent of oil slick.

18
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o Dosage: Dosage is the volume of dispersant that is applied to the specified
area. The default is 5 gallons of dispersant applied to every acre sprayed.

The default DOR and dosage values can be changed using the Edit button (see
Figure 11) at the upper right hand corner of the Dispersant Spraying Operations
Input Screen. When the Edit button is selected, the Dosage/DOR pop-up edit
screen is displayed as illustrated below in Figure 13.

Dosage

(Dispersant to Qil Ratio) DOR: 1: 20

* |nput Dosage Directly

Desired Dosage: 5 Gallon/Acre v
Qil Slick Thickness: 0.004 inches 0.094 millimeters
Qil Slick 100 GallAcre 2.4 BblfAcre
Concentration: 94 Cubic Meter/Square Kilometer

Estimate Dosage From Slick Description

Est. Volume Oil Spill: Gallons v
Est. Area of Slick: Acres v
Est. % Coverage %

Figure 13. Dosage/DOR Edit Popup Screen

19
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o Average Spray Pass Length: This is the average length of the oil slick that is
parallel to the spray path of a platform. The default Average Spray Pass Length

is 4 nautical miles.

e Pass Type: The Pass Type can be Bidirectional or Unidirectional. Bidirectional

means the aircraft platform sprays in both directions over the oil slick.

Unidirectional is sometimes called “Race Track” mode in which an aircraft
platform sprays in one direction only (usually upwind) over the oil slick. On the
return leg, the aircraft transits over the oil slick without spraying. Figure 14

illustrates aircraft bidirectional spraying and Figure 15 illustrates aircraft
unidirectional spraying

. Staging Airport
- Loading Site for

Land & Taxi Dispersant and Fuel

Taxi &Take-off

Transit to/from
staging airport

Check-in
With Spotter H

(10 minutes)
Departure Approach
Distance Distance
— SRR «——

U-Turn
Approach Departure
Distance Spray Distance
Pass Length
Figure 14. Bidirectional Spraying
/' * Staging Airport
Land & Taxi [ Loading Site for

Taxi & Take-off

Dispersant & Fuel

Transit to/from
staging airport

Check-in ) Return Leg

with Spotter l <

10 minutes

U-Turn U-Turn
— A= —
Approach Spray Df‘parture
Distance Pass Distance
Length

Figure 15. Unidirectional Spraying

20
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3d. Effective Daily Application Capacity (EDAC) Input

The requirements for certain Coast Guard-regulated oil spill response plans have
regulatory thresholds for the ability to apply dispersants during the initial days of a spill.
These regulatory thresholds are called “Effective Daily Application Capacity” (EDAC).
This EDSP Calculator was designed to provide both EDSP and EDAC outputs when
necessary through the use of an EDAC radio toggle button. Selecting the “Yes” radio
button ensures certain regulatory assumptions about inputs are maintained and provides
computed EDAC values as outputs.

Effective Daily Application Capacity (EDAC)

Set EDAC: Yoz @ Mo

Figure 16. EDAC Selection Screen

While the default setting for the EDAC button is “No”, the EDSP Calculator will adjust
certain calculator inputs for calculating EDAC when the EDAC “Yes” button is selected.
Selecting “Yes” will reset and lock the following input values necessary for calculating
EDAC:

Scenario Inputs

e Operating Period will be reset and locked  |*
at 12 hours.
e Dispersant/Fuel Loading will be set to I
simultaneous.

Platform - Mobilization/Staging
Value Applied Max

Taxi + Take OffiLanding [min] 3 min

Cascade Transit Speed [kts]: 122 122 122

Spraying Inputs

Average Pass Length will be reset and
locked at 4 nautical miles.

Pass Type will be set to Bidirectional.
DOR will be reset and locked at 1:20.

Dosage will be reset and locked at 5
gallons per acre.

Platform Inputs

Default values for the selected dispersant
application platform will be reloaded and
locked. No edits to these values will be
permitted, and the cursor will lock when
placed over any of the platform input
fields.
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Max Range No Payload [nm]:
Max Range With Payload
[nm]:

Payload [gal]

Dispersant Load [min]:

Fuel Load Time [min]:

Platform - Sortie Operations

Transit Speed [kts]:

Application Speed [Kkts]:

Approach [nm]:

Pump Rate [gpm]:

450 nm

360 nm

500 r gal

120 120
104 135
0.5 nm

15 Calculated

152

135

260

Figure 17. Locked EDAC Values
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Calculating One Way Transit Distance for EDAC

When calculating one way transit distances for Facility Response Plans (FRPs), the
distance from the staging site to the facility should be used.

When calculating EDAC for Vessel Response Plans (VRPs), dispersant spraying
capabilities should cover the entire Captain of the Port (COTP) Zone out to a
distance 50 nautical miles from shore. For a spraying platform that will only use a
single primary staging site, the one way transit distance will be the longest distance
possible that can be measured from the staging site to the farthest point in the COTP
zone that is 50 miles offshore. Figure 17 below illustrates how to calculate the one
way transit distance in such cases:

Fransit Distance

COTP SF southern boundary

Figure 18. Example of EDAC Transit Distance Using a Single Staging Site.

The illustration above demonstrates how to determine the EDAC one-way transit
distance (when calculating dispersant spraying coverage for a VRP) using the example
of COTP San Francisco and the Sonoma County Airport as a single primary dispersant
staging point. The distance from the staging point to the furthest extent of the 50 NM off
shore contour is measured as 94 nautical miles.
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Multiple dispersant staging sites may be specified in a VRP. The COTP zone could be
subdivided into areas that would be covered by each staging site. Using the COTP San
Francisco as an example, the Mendocino County Airport and the Half Moon Bay Airport
could be used as multiple staging sites. If the Mendocino County Airport was the only
staging site specified in the plan, the EDAC Transit Distance would be 124 NM. The
EDAC Transit Distance for Half Moon Bay would be 131 NM if it were the only staging
site specified in the plan. However, if both airports were specified as staging sites in the
plan, the COTP zone could be divided into two areas by a line equidistant from the two
airports. The diagram shows the San Francisco COTP zone with a dispersant staging
site at the Mendocino County Airport for the northern area of the COTP zone with a
EDAC Transit Distance of 85 nautical miles and a dispersant staging site at the Half
Moon Bay Airport for the southern area of the COTP zone with a EDAC Transit Distance
of 72 nautical miles.

COTP SF northern boundary

EDAC “ransit Distance
of 85 NVl for Mendocino
{2 staging sites)

Line equidistant from the

two staging sitzs separating .
COTP SF zone into a north =i
area and a south area

EDAC Transit Distance
of 72 NM for Half Moon
Bay (2 staging sites)

COTP SF scuthern boundary

Figure 19. Example of EDAC Transit Distance for Multiple Staging Sites.
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3e. Platform Inputs

The EDSP Calculator contains an internal database of spray platforms and their
operational characteristics, such as transit speeds, dispersant payloads, etc. These
platforms have been tested and vetted regarding their operational characteristics, and
the listed default values for these platform operational inputs are already accepted and
approved for use by BSEE and the USCG in the EDSP Calculator.

The EDSP Calculator also allows users to either 1) create new platforms based on the
characteristics of the spray platform and system not currently listed in the database, or
change any of the existing default values listed for a platform in the database in order to
more accurately represent the capabilities of a platform and spray system that has been
modified. When submitting any EDSP/EDAC calculations to BSEE or the USCG, users
should clearly identify any platform input values that have been modified from the
existing default values, and to show documentation demonstrating the validity of the
alternate values that have been proposed for use in the calculator. Users must obtain
approval from the appropriate regulatory agencies for the use of new platforms or any
alternative input values to be used in conjunction with any existing platforms in the
EDSP Calculator.

Platform Type (Aircraft or Vessel):

In the EDSP, you must choose between an aircraft or vessel-based spray system as
illustrated in the figure below. Once you select a type, such as “Aircraft” shown below, a
drop down menu appears that will allow you to select a specific type of platform. This
selection will determine the format of the inputs the Calculator will display, as the input
fields for aircraft and vessels are different.

Platform K=

Type: Ajrcraft Vassal

Figure 20. Platform Input Screen.
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Aircraft Selection

To select an aircraft platform, click on the “Select Aircraft” drop down menu, and then
select a specific aircraft from the Calculator’'s database of existing spraying platforms.

Select Aircraft -

Test Platform

Air Tractor AT-402 A & B 216 gal

Air Tractor AT-502 B 170 gal

Air Tractor AT-602 216 gal

Air Tractor AT-802 A or F 380 gal

Air Tractor AT-802 A or F 308 gal

Air Tractor AT-802 A 254 gal

Lockheed Electra L-188

Lockheed Orion P-3A

C-130 H with MASS

C-130 Ainternal tank

Hercules L-382, C130 B, E, & G NIMBUS
Hercules L-382, C130 B, E, & G ADDS
Douglas DC-3

Douglas DC-4

Cessna C208 Grand Caravan ||
Beechcraft King Air 90A (BE-90A)

CASA C-212-200 AVIOCAR

EMBRAER EMB 110 Bandierante -

Select Aircraft v

Figure 21. Existing Aircraft Platforms.
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Aircraft Platform Input Screen

Once an aircraft platform has been selected from the platform dropdown menu, the
default calculator input values (and associated ranges) are displayed in two groups:
mobilization/staging and sortie operations.

Name of Simulation: Platform Mew Save As

Simulation Details: Type: ® Aircraft essel

Aireraft: Douglas DC-3 r
Mebilization/Cascading
Mobilization Time [hrs]: 7 Platform - Mobilization/Staging
Distance to Staging Site: nm v PDF Reference Min | Value Applied Max
Cascade with Payload: Yes @ No Taxi + Take Off/Landing [min]: 15 min
Cascade Transit Speed [kts]: 130 130 130
Scenario
Max Range No Payload [nm]: 1066 nm
Operating Period [hrs]: 12
Max Range With Payload 806 nm
One-way Transit Distance: nm ¥ [nm]:
Staging toffrom spi
= Fayload [gal]: 1200 gal
Dispersant/Fuel Load: ® Simultaneous Separats ) .
Dispersant Load [min]: 15 min
Dispersant Spraying Operations Edit Fuel Load Time [mir]: 13 min
Dispersant to Oil Ratio [DOR): 1:20
Dosape: & gallacre
Platform - Scitie Operations
Average Spray Pass Length: 4 nm T
Transit Speed [kts]: 130 130 130
Pass Type: ® Bidirectiona Unidirectional
Application Speed [kts]: 120 130 160
Effective Daily Application Capacity (EDAC)
Approach [nm]: 1 nm
Set EDAC: Yes @ No
Pump Rate [gpm]: 40 | Calculated 600
Swath Width [ft]: T0 120 120
Departure [nm]: 1 nm
Reposition Speed [kts]: 130 kis
U Turn Time [min]: 1 min
Max Sortie Time [hr]: 6.2 hr

i

Figure 22. Aircraft Platform Input Screen.
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Aircraft Mobilization/Staging Input Fields:

Platform - Maobilization/Staging

PDF R Min | Value Applied Max

Taxi+ Take Off/lLanding [min]: 3 min
Cascade Transit Speed [kis]: 122 122 140

Max Range No Payload [nm]: ABS nm

Max Range With Payload 512 nm

[nm]:

Payload [gall: A00 gal

Dispersant Load [min]: 8 min

Fuel Load Time [min]: 5 min

Figure 23. Aircraft Platform — Mobilization/Staging Input Group

When selecting a specific aircraft platform, default input values (or ranges of
values) are provided for the following platform parameters:

o Taxi+ Take Off/lLanding [min]: The time in minutes for the selected aircraft
platform to taxi prior to take off and to taxi after landing.

o Cascade Transit Speed [kts]: The speed at which the aircraft transits while
cascading from out of area. For most platforms, this speed will vary depending
on whether the cascade is with or without a dispersant payload. Three values
are displayed; the minimum Cascade Transit Speed, The value used for
calculations, and the maximum Cascade Transit Speed.

e Max Range No Payload [nm]: This is the maximum range this platform has with
maximum fuel load and no dispersant payload.
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¢ Max Range With Payload [nm]: The maximum range for this platform with full
dispersant payload and maximum takeoff weight.

o Payload [gal]: The maximum volume of dispersant the selected platform can
carry.

o Dispersant Load [min]: The time necessary for a complete dispersant load.

e Fuel Load [min]: The time necessary to load fuel onboard the platform.

Aircraft Sortie Operations Input Fields:

Platform - Sortie Operations

Transit Speed [kts]: 185 185 220
Application Speed [kis]: 130 140 160

Approach [nm]: 0.5 nm
Pump Rate [gpm]: 15 | Calculated 260
Swath Width [ft]: a0 65 a0

Departure [nm]: 0.5 nm

Reposition Speed [kis]: 185 kis

U Turn Time [min]: 1 min

Max Sortie Time [hr]: 2.4 hr

Figure 24. Aircraft Platform - Sortie Operations Group.

o Transit Speed [kts]: Three values are displayed; the minimum Transit Speed, the
value used for calculations, and the maximum Transit Speed.

e Application Speed [kts]: Application speeds (averaged between passes) are
assumed to be over-the-ground. It is acknowledged that all aircraft have a range
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of acceptable air speeds for safe operations; however, when the effects of wind
are considered the resulting ground speeds may vary considerably. Wind speed
variation is not taken into account in the EDSP Calculator.

¢ Approach [nm]: The Approach is the distance over which the aircraft aligns on
course for the next spray pass and descends to spray altitude at Reposition
Speed prior to commencing dispersant spraying. See Figures 12 and 13, Race
Track and Bi-directional Application Diagrams.

o Pump Rate [gpm]: The calculated Pump Rate necessary to deliver the required
dosage. The EDSP checks to insure that the calculated pump rate is between
the maximum and minimum pump rates and assumes that the selected platform
can deliver the calculated pump rate. Note: check the spray chart for the
selected aircraft to insure that it can deliver necessary pump rate and dosage.

o Swath Width [ft]: The length measured perpendicular to the dispersant
application track between the points at which delivery on the oil slick drops below
90% of the designed dosage (ASTM Standard F 1413-07 (2013)).

e Departure [nm]: The distance the aircraft continues on course and at Reposition
Speed before commencing a U Turn. See Race Track and Bi-directional
Application Diagrams.

o Reposition Speed [kts]: The speed at which the aircraft performs Approaches,
Departures, and Return Legs.

e U Turn Time [min]: The time necessary for the aircraft to make a 180 degree turn
after a Departure and before the Approach for the next spray pass.

¢ Max Sortie Time [hr]: The maximum flight time the aircraft can achieve assuming
no wind, VFR fuel reserve, and with a full dispersant load.
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Aircraft PDF References

Clicking on the blue PDF Reference button will display the Dispersant Aircraft Capability
Forms for the aircraft platform that has been selected. There forms contain detailed
information regarding the aircraft performance parameters as well as information about
the sources of the data. The data in the form column labeled “U.S. Regulatory
Calculation Values” were used to populate the DMP2/EDSP Calculator database for the
aircraft platform default input values. These default values are used by the Calculator’s
algorithms to calculate EDSP and EDAC.

Platform - Mobilization/Staging

W PDF Reference Min | Value Applied  Max

Taxi+ Take Off/Landing [min]: 3 min
Cascade Transit Speed [kts]: 122 122 140

Max Range Mo Payload [nm]: 488 nm

Max Range With Payload 512 nm

[nm]:

Payload [gall: A00 gal

Dispersant Load [min]: g min

Fuel Load Time [min]: 5 min

Figure 25. PDF Reference Button
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The following example (Figure 26A) shows the various data fields and forms within the
Capability Form for the Beechcraft King Air (BE-90A) .

| DISPERSANT AIRCRAFT CAPABILITY FORM I

PLATFORM

BEECHCRAFT
KING AIR 90A  (BE-90A)

Operator: Dymansic Aviation, Ine.
OSRO:  Marine Spill Respoase Corp.

Tt conphaman of O Marias gull Riguane o pos s

DATA SOURCE LEGEND
L. (Black): Indxxtes the data are baved oo docomented Seld trisls or s 2 Sed deigs vadee
L (Hlwe): Inddcxies the data are based oa hmited ficdd abwrvations or operater”s stated prachcor
wr stxted value (little or 2o docemestation)
L Medi Indicaies the dala are baswed sn renanable caloulatmas ar performance ol
camparabie oatems
Lan 1.5 Data Kaage Relerenceis)
Rogalusory | Source
Calcalation -3
e
s ) R e D X 136 218
1 | Swath Width feet 7% 1 H0-85 | Dymamac Aviason Group,
Inc. spray test May 08
o Application (galleos per ace) i L 1 1-10 | Dymamic Avisban Group,
Imc. spray test May 08
b, Akitade feet 7% 1| S0-100 | Dynamac \visbon Group,
Imc. spray test May 08
. Application Speed knotx 5] 1| 130-175 | Dynamac Avisbon Group,
Inc. spray test May 08
d. Pump Rate (gallors per sumsc) == [ 1| 20-180 | Drmamec \vizban Groop,
Inc. static spray test 1206
¢ Boom Presue (poundwsquare inch) o L 1 2060 | Dymamac Aviaan Groop,
Inc. static spray test 1206
2 | Temnsnt Speed at Alumude kot 188 1] 150-200 | Dymamac Avisban Groop,
From Base 1o Stiging Akpoet feet 20,000 12- Inc. fackd test Nov-06
20,000
3 | Transn Speed a1 Alumsde knotx 185 1| 150200 | Dymamac Aviaton Grosp,
Szaging Alrport /o spill feet 1.500 1.500 Inc. foekd test Nov 06

) Revised Apeil 18, 2007

Figure 26A. Dispersant Aircraft Capability Form for Beechcraft King Air
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4 | Duspersant Spraveg Reposinon Spesd fennii 1501 1| 150-18% | Dynamee Avisian (oreap,
Inc. Skl fesi N ov 6
4 | Tame ue Fully Load Despessam Task mr 1l 1 1010 | Drmamas Avisban Coroop,
Inc. fnmed mnnone
i | Time w Fully Lood Fed Tanks min 12 1 138 | Bymamis Aviaion Croup,
Inc. prrwier enercis
T | Loesd Duspersant & Fuoel el iasesidly — YES 1 YES | Dymamsr Aviwsan (croop,
IeaMn sprrainr Ser Uliher
L ammon b brlow =525
B | Teme s Make 1-pars min 1.1} 1| i | Broames Avissen Coroap,
[Tuim 130 degress) Ine. sprrwier mrasmred
ruercisr Highi paths
g% | Diepeeiant Pavhosd Maosiiom zal 434 1 (428 | Dymumsr Aviwban (croop,
Inc. aprrisr
10 | Fuel wits maximum dispersast pay had I Hu i ek | Droamer Avissan Groop,
Inc. aprryisr
11 | Appincs Distssce for Spey ing ne ). 1] (515 | Dymamic Avisan (roup,
Ine. e mrasared
ruerciss paths Moy
12 | Depaeiure Destance for sproying nn % 1] (5] % | Bymamas Aviaben (oroop,
Inc. oprrwier measmred
ruercisr paths Moy 6
15 | Tasd Timee Toke-D8T mn i | 3 514 | Dymamms Avimban Coroap,
Inc. aprrsier
14 | Teas T Lisadireg mun 3 ] 518 | Dhmamee Avimban (croop,
Inc. aprr i
15 | Oeemime Checdi-InSafey Time eun 1 i L2015 | Dymamc Avizban (zroup,
) Inc. aprraier
CASCADE PARAMETERS*
16 | Take-olTwith
@ | Masimam Faslsad sed Yatimum
Tk e-adT ¥ gl
|aimarng o Wik and VIR el seserve)
b Masosiiion Flgght Tisie [T 1.2 ] 1.2 | Dynamie Avimian (eroap,
Inc. aprraier
b. Maxismam Flight Basgs nm a3 2| 193340 | Dymumes Aviziian (oroap,
Inc. aprraier
i Oyl Alunude frri 21, 1) 2| ) | Dynumes Avisiien (oroop,
Inc. aprraier
d. T Aur 5 peed S5 184 2| 1nl-2 | Cynames Aviaban (oroup,
Inc. aprraier
& Fuel Cossimiplion L A[H} 2 | Spi-E30 | Dymumsr Avisiian (oroop,
hana Inc. aprraier
17 | Take-C0T wids
& | Masimem Fusl and Mo Paylomd
[aamame o wisd and VFR Sl seserve)
& Masssion Flight Tisie o 4.5 ] 4.5 | Dymamic Avimtien (zroap,
Inc. aprraier
b. Melaxtineeam Flight Rasge nm i 3 | GRE-ELE | Dymumes Aasian (euap,
Inc. aprraier
i Ohmtinal Adnmsde e 2HLIHH) 3| e | Dymamic Aviation (croup,
Inc. aprraier
d. Ties Aid 5 pesd 5 152 2 | 1o0-20 | Chymamee Avimban (eroop,
Inc. aprraisr
& Fuel Cossusijtion = ] 3 | Spi-EnE | Dyoumes Aasian (eruap,
bt Inc. aprraisr
18 | Suging orea brecling mn 43 2] 506l | Everce alsorvativn

5

Roevimed April L8, 2067

Figure 26B. Dispersant Aircraft Capability Form for Beechcraft King Air
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AIRPORT PARAMETERS

19 | Bussway bergth - hlinimum frl 4. 31H) a 4. 300 | Pymamic Aviatian (sroup,
(For eake-olT &l Mo gross weght Imc. aprraier
isuning e level, W° F, n wind
ukirg @ halaneed Meld coneept, i.e., go,
i @i spead)

3 | Rumway weight resiractions. for L 11230 1| 10258 | Bymamss Avistan (oo,
fnasifian sl wesgh Inc. ppraier, Lircralk

maxtimem weiphi

OTHER CONMMENTS

£5. | The time io load dispersanis and fuel are stand alone times ndependent of each other.  1F iiem 7

0% | mdicmies that fiel and dispersanis can be loaded simultansosly, then the longer of foel or dispersant
load teme i weed in dhe capability calculations, I item 7 indicates fuel and dispersamts can MOT he
loaded simulanemisly, then the times ore added wgether wo caloulate the aircrafis capabiliny,  To load
samlimneously depends upon the srport, aircraft, and suppori crew.  The loading times depend upon
thee loading system Le., 5 W mnk iruck, 33 gallon dnms or other means and the pumping sysem
used. The time shown in iiems 3 and & is for loading from o ek trock whidh is smnding by ready i
commence |loading when the aircraft comes 1o a stop in the loading orea, e, the fastest lnading time
possinle

9* | Maximum payload depends upon the wesgha of the dispersant per gallon.  The calculations provided

mre fior the heaviest dispersa, Corexcii 9527, weighing 8.5 [baigallon

Fuor this aircrafi the payvioad can be reduced froem £25 gallons ond the fuel incressed 1o extend the
range of the aircraft. A loadmg chast for the aromi 5 provided fo the temglate os an abiachmend.

Cascale Parameders: The aircrafi®s calculmed capabality when cascading uses the same fuel lnadng
ond tanai timees. for dispersant operaiions as lsed in dems 6, 13 and 14,

Calculations are hased on empty weight plus crew of 6, %8 pounds ond gross take-off weight of
11,220 pounds and using, ¥isual Flight Rules requiring a 30 minste foel reserve.

FPayload, endumnce and mnge depend upon the weighi of the dispersani per gallon.  The calculmions
provided are for the heavies dispersant, Corexit 9527, weighing 3.5 lwfgallon.

Increased range may e obiained by incressing fise] and decressing dispersant 1o the masmum fuel
load fior the aircrafit of 2479 Ibs. I-'Iq.ltl'm for the amrcmi® can be esimated for planning preposes
frcam the koading chart amached to this templaie, which alse meludes calculations for Coreo 9500,

Piloix of the srcrafi will determine payloads versws fuel loading based om the specific aircraft being
used, the sesrperature, humidiy, sinpoet alotude, weatker condiions ennowe, eic.

The amomii with a maxenum foel lnad of 570 gallons (2479 1bs) can carry o payload of 1533 ks of
dispersant and retzsn the same range and speeds as for no payload.

Figure 26C. Dispersant Aircraft Capability Form for Beechcraft King Air
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HEEUHURAFI kl™i: ALK {EE-50%)
LARADNG CHART
Fuel s persami Abreradi Endurance in Heserve
Loaded belare Caross Yeight
Engme Sraris® Ad Nakeadl

L | s L Coruil | Corexil LBEs LB YER IFR
;'Hn a ::Iw 3y mim 4% mim
rﬂ'ruﬂ La-:ﬂ_ FESETVE TERETVE
I 2479 50 143 1254 10,458 4.32 4.07
i1 2479 70 158 1343 10,535 4.33 4.07
11 2479 B0 167 1423 10,614 4.33 4.07
I 2479 i) ra 1501 10,603 4.33 4.07
ET1] 2479 200 186 1580 10,772 4.32 4.07
I 2479 210 185 1658 10,851 4.32 4.07
I 2479 220 204 1738 10,930 4.32 4.07
Al daiy 230 14 11V 11, e 4.3z 4.0
Al daiy dal) ] L] 11,082 432 407
3] 2&70 250 il TS 11,767 4.32 4.07
aill Pk dad F] p ] 11,220 4.3z 4.0
ch A el L 2054 11,20 4.7 4.0z
54 4374 4l £51 4133 11,2200 4.1 .88
344 et 280 ] 231 11,220 R ] 2
3z d216 3] R3] FEL]) 11,220 =280 255
a14 1Y S0 LI L340 11,220 S.b4 ]
207 S 410 LHE Ay 11,220 2.4 24
L85 Ty 20 RS 2525 11,20 2.3 .08
24 Hrood 330 307 2607 14,230 347 .93
P [Py 320 31E 2685 11,230 3mM I.7TH
ez 1742 as0 3z5 2TES 11,220 .88 Z.61
48 53 350 335 2844 11,230 Z.70 .45
Z38 1524 Ir0 344 2023 11,230 254 .09
5 1505 3e0 353 pe 11 14,230 230 Z.i4
FLE] ] 300 353 3081 11,230 2.23 1.08
Foi) 1347 400 373 3180 11,220 .07 1.82
124 128 410 381 3238 11,220 1.4z 1.67
17 1120 420 300 3318 11,230 1.78 1.51
i72 1150 425 305 3358 14,2330 i.6H 1.43
165 i108 == 400 3400 11,230 .60 1.35
153 2 - 410 34ES 11,220 1.43 1.18
140 oy ——- &30 3570 11,220 1.25 1M
134 o] —- ] 3613 11,230 147 A2

* Estimaied that asromfl will use 35 pounds of feel for un-up 1o mking off %o that 22 talen T aircraft
will hawve 35 pounds less fuel than shown bere. At & T pounds of fuel per gallon this equmes o 3.2
gllors of fuel. The fligha times are hesed on the aircraft usng 30 Ths of fuel per hour of the fuel
avmilable o mkeoff.

Figure 26D. Dispersant Aircraft Capability Form for Beechcraft King Air
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Vessel Platform Inputs

Name of Simulation:

Simulation Defails:

Mobilization/C ascading

Mobilization Time [hrs]:

Distance to Staging Site:

Scenarie

Crperating Period [hrs]:

‘One-way Transit Distance:

Dispersant/Fuel Load:

Dispersant Spraying Operations

Dispersant to il Ratio (DOR):

Dosage:

Set EDAC:

Average Spray Pass Length:

Pass Type:

Ak

® Simultancous

®  Discontinuous

Effective Daily Application Capacity (EDAC)

nm v
nm v
Separate
Edit
nm T
Continugus

Platform

Type: Aireraft

Vessel:

& g

Typical Large Vessel

Mew Save As

Platform - Mobilization / Staging

Cascade Transit Speed [kis]:
Max Range With Payload
[nm]:

Payload [gal]:

Dispersant Load [min]:

Fuel Load Time [min]:

Platfonmn - Sortie Operations

Transit Speed [kts]:

Application Speed [kts]:

Pump Rate [gpm]:

Swath Width [ft]:

U Turn Time [min]:

Max Sortie Time [hr]:

Resupply On Scene:

Min Value Applied

5|5

1000 nm

2000 gal

20 min

40 min

5 5

3 5

3 | Calculated

20 | 65

1 min

36 hr
Yes ® No

Max

20

20

20

20

100

—

Figure 27. Vessel Platform Input.
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Platform - Mobilization / Staging

Min = Value Applied = Max

Cascade Transit Speed [kts]: 5 5 . 20
Max Range With Payload 1000 v nm
[nm]:
Payload [gal]: 2000 % gal
Dispersant Load [min]: 20 v min
Fuel Load Time [min]: 40 : min

Figure 28. Vessel Platform — Mobilization/Staging Group.

Mobilization/Staging

Cascade Transit Speed: The speed at which the vessel transits while cascading
from out of area. Three values are displayed: the minimum Cascade Transit
Speed, the default value used for calculations, and the maximum allowable
Cascade Transit Speed.

Max Range: This is the maximum range this vessel has with maximum fuel load

Dispersant Payload: The maximum volume of dispersant the selected vessel can
carry.

Dispersant Load Time: The time necessary for a complete dispersant load.

Fuel Load Time: The time necessary for a complete fuel load.
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Platform - Sortie Operations

Transit Speed [kts]: 5 5 . 20
Application Speed [kts]: 3 5 : 20
Pump Rate [gpm]: 3 Calculated 20
Swath Width [ft]: 20 65 v 100

U Turn Time [min]: 1 . min

Max Sortie Time [hr]: 36 . hr

Resupply On Scene; Yes ﬂ Mo

Figure 29. Vessel Platform - Sortie Operations.

Sortie Operations

Transit Speed: Three values are displayed; the minimum Transit Speed, the
value used for calculations, and the maximum Transit Speed.

Application Speed: The vessel speed while spraying dispersant.

Pump Rate: The calculated Pump Rate necessary to deliver the required
dosage. The EDSP checks to insure that the calculated pump rate is between
the maximum and minimum pump rates and assumes that the selected platform
can deliver the calculated pump rate.

Swath Width: The width of the dispersant spray onto the oil slick.
U Turn Time: The time necessary for the vessel to make a U-turn.

Max Sortie Time: The maximum time the vessel can operate, which is a function
of the dispersant load, the onboard berthing and messing capacities, and the
maximum range.
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Resupply On Scene: The default setting is “No”. When “Resupply On Scene” is
set to “No”, if a vessel has less than one half of its dispersant payload left
onboard when the OP ends, the platform will immediately transit back to the
staging area to resupply. However, if the vessel has more than one half of its
payload remaining onboard at the end of the OP, the platform will stay at the spill
site between operating periods and will commence spraying the remainder of the
payload at the beginning of the next operating period. Figure 29 below shows a
vessel timeline with Resupply On Scene set to “No.”

Operating Period 1 Operating Period 2

Estimated Dispersant System Potential (EDSP)
458 bbl 495 bbl

(Total Volume of Qil Treated in Operating Period)

Dispersant Spraying Cycle Timeline

| B cascade Time [ Transtt Time [ Time on Sie Reload Tims |

Operating Period [nrs]

[+]
b

oP2

Figure 30. Vessel Timeline with Resupply On Scene set to “No.”

When “Yes” is selected the vessel will be resupplied with dispersant on-scene,
either when the payload of dispersant is completely applied during spraying
operations, or when the operating period is completed, whichever occurs first.
Figure 30 shows the same vessel timeline with Resupply On Scene set to “Yes.”

Operating Period 1 Operating Period 2

Estimated Dispersant System Potential (EDSP)
1,307 bbl

(Total Volume of Qil Treated in Operating Period) 476 bbl

Dispersant Spraying Cycle Timeline

| B cascade Time [l Transt Time [l Time on Ste Reload Time |

Operating Period [hrs]

[+]
b

oP 2

Figure 31. Vessel Timeline with Resupply On Scene set to “Yes.”
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Changing Platform Values:

Values for the platform parameters can be changed (some values will have a minimum
and maximum value that will bound the lower and upper limits of possible alternative
values that may be entered). When this is done the box around the changed value will
be outlined in orange to indicate a default value has changed. Below the Transit Speed
[kts] and Departure [nm] have been changed and the box around those two values has
turned orange to highlight that these values have been changed.

Platform - Sortie Operations

Transit Speed [kis]: 120 125 . 152
Application Speed [kis]: 104 135 v 135

Approach [nm]: 0.5 - nm
Fump Rate [gpm]: 15  Calculated 260
Swath Width [ft]: 45 T0 " TS

Daparture [nm]: 0.75 - nm

Reposition Speed [kis]: 140 . kts

U Turn Time [min]: 0.75 v min

Max Sortie Time [hr]: 3 - hr

Figure 32. Example of Platform Value Change
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Creating Spray Application Platforms with Alternative Values for Inputs

Users can create customized platforms with alternative input values via two
different methods:

1) Users may create a new customized platform completely from scratch by:

a. Clicking on “New” in the Platform Menu Box

b. Selecting “Aircraft” or “Vessel” in the “New Platform” Dialogue Box
and clicking on “Save”

c. Entering in the platform name and its input values in the “New
Platform” Menu and clicking on “Save”

]

Fanl Liskd Timp [as]

Figure 33. New Aircraft platform template.

2) Users may also modify one or more input parameters for an existing platform
and save this configuration as a new platform by:

a. Modifying the existing input parameters with the desired alternative
values and then clicking on “Save As” in the Platform Menu Box. In

Figure 33 below, the payload was changed from 3250 to 4000
gallons.
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Name of Simulation:  Creating  New Piarton

Simulation Detatls: [eREY

Mobilization/Cascading

Mabiizston Tene s}

Distance o Staging Sae:

Cascade with Paylaad Yer ® to

Scenano

Operating Persod [hrs]:

One.way Transil Distance:

Dispersantuel Load:

Dispersant Spraying Operations

Dispersant to 04 Ratio (DORY:

Dosage:

Average Spray Pass Langtt: 7]

Platorm

Type:

Awcratt €130 A intemal tank

Platform - Mobikzation/Staging
=
Taxi + Take OMLanding fmin]:
B
A
R
fnem).
i
B

Fuel Load Tene {min]

Platform - Sortie Operations

Transh Spoed (kis):

298

Figure 34. Aircraft Payload Change

b. Edit the Platform Name, confirm the alternative values are entered

into the “Edit Platform” Menu, and then click on “Save”

Edit Platform

Platform Name:

Pump Rate [gpm]:

Swath Width [f]

Application Speed [kis]:

Transit Speed [kis]

Cascade Transit Speed With
Payload [kts].

Cascade Transit Speed Without
Payload [kts}.

Reposition Speed [kts]:

U Tum Time [min]

Approach [nmj.

Departure [nm

Dispersant Load min]:

Fuel Load Time [min]

Max Sortie Time [hr}

Payload [gar}

Taxi 4 Take Oft/Landing [min]:

Figure 35. Saving Aircraft Platform Change

Regardless of which method you use, once you have saved your platform with
the alternative input values, it will now appear in your platform drop down
menu/picklist for use in your locally maintained version of the EDSP Calculator.
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Name of Simulation: Creating a New Platform Platform New

Simulation Details:

Type: ® Aircraft Vesse|
Aircraft: Select Aircraft v
Mobilization/Cascading [ AIr Tractor AT-602 216 gal

Air Tractor AT-802 A or F 380 gal
Air Tractor AT-802 Aor F 308 gal

Mobilization Time [hrs]: 2 Air Tractor AT-802 A 254 gal
Lockheed Electra L-188
Lockheed Crion P-3A

Distance to Staging Site: nm v C-130 H with MASS
C-130 A internal tank
Cascade with Payload: Yes ® No Hercules L-382, C130 B, E, & G NIMBUS

Hercules L-382, C130 B, E, & G ADDS
Douglas DG-3
Douglas DC-4
Scenario Cessna C208 Grand Caravan

Beechcraft King Air 90A (BE-90A)
CASA C-212-200 AVIOCAR

Operating Period [hrs]: 12 EMBRAER EMB 110 Bandierante
Bell 407 with Simplex 6510

Bell UH-1H with Simplex 6810
One-way Transit Distance: nm v C-130 A Modified

R — - Modified C-130 A internal tank with 4000 gal payload 3|
Dispersant/Fuel Load: ® Simultaneous Separate
Dispersant Spraying Operations Edit
Dispersant to Oil Ratio (DOR): 1:20
Dosage: 5 galiacre
Average Spray Pass Length: 4 nm v

Figure 36. New Aircraft Platform Added to Selection List

Note: If you modify existing input values for a platform, and do not
save those changes as a custom platform, whenever you change
platform selections, all modified input values will be automatically
reset to their default values.
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4. EDSP Calculator Outputs

EDSP Calculator results are output in the form of both graphics and tabular data. The
graphical data is presented in the form of summary data and a Dispersant Spraying
Cycle Timeline during each Operating Period.

Estimated Dispersant System Potential (EDSP) Operating Period 1 Operating Period 2
(Total Volume of Oil Treated in Operating Period) 7,143 bbl 9,524 bbl

Figure 37. Summary Data.

The Dispersant Spraying Cycle Timeline depicts mobilization/cascading, transit,
dispersant spraying and reloading periods for Operating Period 1 on an hourly timescale.
Operating Period 2 depicts the first full day on scene.

Dispersant Spraying Cycle Timeline

| B cascade Time [ Transit Time [ Time on Site Reload Time |
Ogerating Period [hrs]
oF 1
oP2

Figure 38. Dispersant Spraying Cycle Timeline.

The following figure shows the tabular data outputs, which present additional planning
details relating to cascade time, and dispersant spraying related aspects of the system.
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Results for Each Operating Period oF1 oP 2
Cascade Time 3.92 hrs 0 hrs
Time On Scene to Commence Spray Operations for OF 1 {Cascade Time + One Way Transit Time) 4.5 hrs A
Adjusted OF Time B.08 hrs 12 hrs
Payload Delivaries 3 4
Dispersant Applied 15000 gal 20000 gal
Total Area Coverage 2990 acres 3999 acres
Oil Treated {EDSF) 7143 bbl 9524 bbl

Results par Sortie for a Complete Payload Application

One-way Transit Time (Including Taxd + TakeoffiLanding for Aircraft) 33 min
Calculated Pump Rate 253 gpm
Spray Tima/Pass 1.7 min

# of Passesi/Sortie 1.8
Spray Time/Sortie 19.8 min
Total TimedSortie 138 min
Areal Coverage Rate 50.6 acres/min
Area Covered/Sortie 1000 acras

Figure 39. EDSP Tabular Outputs.

4a. Results for Each Operating Period

Cascade Time:

This includes Notification/Mobilization time, travel time to staging site and a 45 minute
briefing period for both aircraft and vessels.

Time On Scene to Commence Spray Operations for OP1 (Cascade Time + One
Way Transit Time):

This is the time necessary for the platform to arrive on scene and ready to spray, only in
OP1.

Adjusted OP Time:
For OP 1, this is the Operating Period time minus the Cascade time.
Payload Deliveries:

Total number of payload deliveries, including any partial payload deliveries completed by
the end of the operating period.
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Dispersant Applied:

Total number of gallons of dispersant applied in the operating period.
Total Area Coverage:

Total area sprayed in the operating period.

Oil Treated (EDSP):

Amount of oil assumed to be treated based on the dispersant to oil ratio.

4b. Results per Sortie for a Complete Payload Application

One-way Transit Time (including Taxi + Takeoff/Landing for Aircraft):

Amount of time needed to transit from the staging area to the spill site.

Calculated Pump Rate:

This is the pump rate necessary to achieve the desired dosage.

Spray Time/Pass:

Amount of time actually spraying on each pass over the oil slick.

# of Passes/Sortie:

The number of passes over the oil slick necessary to apply one payload of dispersant.
Spray Time/Sortie:

The total amount of time actually spraying during each payload delivery.

Total Time/Sortie:

Includes spraying time, repositioning time, and transit time.

Areal Coverage Rate:

Number of acres covered for each minute of spraying time.

Area Covered/Sortie:

Total number of acres sprayed per payload.

4c. Aircraft Sortie Timeline Components

The following graphic illustrates all the components of an aircraft dispersant application
operation that are included in the EDSP
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Timeline coler legend
Cascade Time
Tramsit Time
Time on Site
Reload Time
Total sortie time

EDSP Calculator Awrcraft Timeline Components

Source

MNotification & Mobilization

Inpat

Tax & mkeoff ime

From platform data

Cascade transit to stamine time (inchdes any required fuel stops)

Calculated nsing Cascade Transit Speed

Landing & tam time

From platform data

Imitial mmmnmb\nzﬁnﬁ refeling 4 loading

45 min

Taxi & tabeoft ime

From platform data

Tramsit o operational area

Calculated nsing Transit Spead

Omn-site spotier briefing

10 min

=]

Approach time (Pass 1)

Calculated nsing Fepositdon Speed

Spray fime (Pass 1)

Calculated nsins Applicaton Speed

Dieparare time (Pass 1)

Calculaied nsins Beposition Speed

U-Tumn time {Pass 1)

From platform data

Approach time (Pass 2)

Calculsied nsinz Reposition Speed

Spray fime (Fass )

Calculated nsins Application Speed

Diepartore time (Pass I}

Calculated nsing Feposition Speed

U-Tumn time {Pass 3}

From platform data

Repea! spray pas sig g

Repear ..

Approach time (Last pass)

m oo oo B

Calculated nsing Feposition Speed

Spray time (Last pass)

Calculated nsing Applicadon Speed

Diepartore tinme (Last pass)

Calculated nsing Repositon Speed

Transit o Staging ares

Calculated nsing Transit Speed

Landing & taxi fime

From platform data

Loading fuel & dispersant time (in parallel or serial)

From platform data

N Tam & mkeoff ime From platform data

B Tramnsit o operational area Calculated nsing Transit Spead

= Om-site spotter briefing 10 min

t Approach time (Pass 1) Calculated nsing Feposition Speed
Spray time (Fass 1) Calculated nsins Applicadon Speed

5 Dieparmre time (Pass 1) Calculated nsins Fepositdon Speed

o U-Tumn time {Pass 1) From platform data

r Approach time (Pass 2) Calculaied nsins Beposition Speed

t Spray fime (Pass 2) Calculated nsins Applicaton Speed

i Deparmre time (Pass I} Calculated nsing Fepositdon Speed

B U-Turmn time {Pass ) From platform data

Remear for ather sorties fo end qff Operating Pariod ..

Figure 40. Aircraft Sortie Timeline Components

Results when using the EDAC button

When the EDAC button is set to “Yes”, the Calculator estimates the volume of
dispersants applied in the “Results for Each Operating Period” and labels this data as

“Computed EDAC”.
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Dispersant Spraying Cycle Timeline

| Cascade Tme [ Transt Tme [l Trwe on Ste [l Relosd Tme |

Opersting Period [hrs]

o

o

Estimated Dispersant System Potential (EDSP) Operating Period 1 Operating Period 2
(Total Volume of Oil Treated in Operating Period) 4,643 bbl 7.738 bbl

Results for Each Operating Period OP1 OP2

Cascade Time 4.25 hrs Ohrs

Time On Scene to Commence Spray Operations for OP 1 (Cascade Time + One Way Transit Time) 5 hrs NIA

Adjusted OP Time 7.75 hrs 12 hrs

Payload Deliveries 3 5
ID\spsrsant Applied (Computed EDAC) 9750 gal 16250 gal I

Total Area Coverage 1947 acres 3245 acres

Oil Treated (EDSP) 4643 bbl 7738 bbl

Figure 41. Example of EDAC Output
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5. Using the EDSP Calculator

Starting the EDSP Calculator

You can access the EDSP Calculator by double-clicking on the EDSP-160225.html file
(date portion of file name will change as new builds are available), which will open up the
Calculator in your default web browser.

5a. Calculating EDSP using an Aircraft

Entering input values

¢ Inthe Name of Simulation box, enter the identifier for this burn system
configuration. This example uses “Spray 1.

¢ The Simulation Details box can be used to enter descriptive information about
the dispersant system configuration.

Mobilization/Cascading Group:

e The Mobilization Time [hrs] box auto fills with 2 hrs, but can be changed.
e Set Distance to Staging Site to 200 nm.
¢ The Cascade with Payload default is “No”, but can be changed.

Scenario Group:

o The Operating Period is auto set at 12 hrs, but can be changed.
e Enter 75 in the One-way Transit Distance [nm] box.
o Under Dispersant/Fuel Load select the “Simultaneous” radio button.

Platform Group:

e Select the Aircraft radio button.
e Select the Hercules L-382, C130 B, E, & G ADDS aircraft.

The Calculator input screen should now look like this:
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Name of Semutation: Soeay * Purtorn Now Save As
Simulaton Detalls. Trpe O Aot Wrse!

Alrcraft Mercues L3852 CYI0H, E & GADOS -

Modizaton/Cascadng

Wetilesmon Teme bral 2 e Pugiorm - Vonazanonsagrg
Dntance bo Stagng S 200 o - ’ Min | Vaue Apoiies | Max
Cascode with Payiced: ves O 2 Yot ¢ Tahe O andiog fevin) . : s
Scenane Cavcade Tranat Speed ota) s | . 200
aten 1 =
Opwrating Period [te] 2 & Max Nange No Fayioed (v 210 re
Wan Macge WA Pagboad 200 A
Orstavay "rars s LDintarae : ar - I o 'f 200 1y e
by
Fayiond ioe) 000 : o3
Oasersert tue Loed 0 Smaswns Levaras
Dagernant Loed jman) &% > -
Dagomart Spayrg Coeranons Eoe Fuwl Liad Thms Josin % 2 | mn
Oaguraart te Of Katie (DON: 1.9
Domaye S out merw
Plartor -
Averege Spewy Pass Langs a : A >~ l Scrie Operanons
Paas Type O pusrmrirw Drarrmetare Tranat Speed (ata) 20 W - 200
Efecive Daly Apgiication Capacty (EDAC) Appicatan Speed (s} o | tas ¢/ |0
St EDAC Yo O 3 Apgreach (o) - -~
Pung e gor) L) Caouann: 612
Seewth Weath (%) W 1= s 200
Departare mem) s ee
Mapoation Speed ots) : ks
U Tarn Time poiny 178 : -
Max Sortie Tave (hr] '] : N

Figure 42. EDSP Input Screen for Aircraft.

Click Calculate. The EDSP Outputs for this dispersant application system configuration
will then be displayed.
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Estimated Disparsan System Polantial (EDSEP)
( Total Vialume of 3 Trealed in Operading Period])

‘Oparating Pariod 1
7142 bil

Opurating Perlod 2
5,524 bbd

Dispersant Spraying Cycle Timeline

B csscsce Tims | T Tew [ v oo S Ruicad Tira
- Paric

Oowrming Parcd g

e

o

e ] | | . | | |

Figure 43. EDSP Timeline Outputs for Spray 1.

Resulis for Each Ciperating Period oOF1 oF2
Cozcade Time 35 hrs Ohrs
Time On Soere io Commence Spray Dperations for OF 1 [Casmde Time + Cine Wiy Transit Time)] 45 hrs P
Ag|usted OF Time 805 hrs Zhrs
Payicad Dolvwories 3 4
Disporsant Applied 150600 gal 20000 gal
Total frea Covomgo 2993 acres IFE acms
Ol Troaked (EDSEF)] T143 bkl 524 bbl
Results per Sorile for @ Complete Payload Application
Cne=way Transit Time {inciding Tad + Takeo®Landing for Adrorad) 33 min
Cakculaizd Purmp Ralo 253 gpm
Spray TimePass 1T min
2ol PassesSorts 1.5
Spray Time'Sorte 15.8 min
Tobal TimofSorlie 138 min
Arnal Coworngn Rate S0LE aorosimin
Arpa Covered Sortie 1003 acres

Figure 44. EDSP Tabular Output for Spray 1.

For this dispersant spraying system configuration and scenario, the calculated EDSP
value is 7143 barrels of oil for OP1 and 9524 barrels of oil for OP2. During the twelve
hour Operating Period, you can expect this system, as configured, to deliver three
payloads in OP1 and four in OP2.
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5b. Variations in Aircraft Spray 1 Scenario

Changing Dispersant Spraying Options Inputs:

To change the Dispersant Spraying Options select the “Edit” link in the upper right hand
corner to make the “Dosage” window pop up. The Dosage can be changed with Input
Dosage Directly (default) or Estimate Dosage from Slick Description. If Estimate
Dosage from Slick Description is selected, enter the estimate the volume of oil spilled,
the estimated area covered by the oil slick, and the estimated percentage coverage of
the slick. The resultant average thickness will be used with the DOR to calculate the
necessary dosage to treat the oil slick.

Dosage

(Dispersant to Oil Ratio) DOR: 1: 20

9 |nput Dosage Directly

Desired Dosage: 5 b Gallon/Acre v
il Slick Thickness: 0.004 inches 0.094 milimeters
0il Slick 100 GaliAcre 2.4 Bbl'Acre
Concentration: 94 Cubic Meter/Sguare Kilometer

Estimate Dosage From Slick Description

Est. Volume Qil Spill: b Gallons -
Est. Area of Slick: - Acres "
Est. % Coverage . %

Figure 45. DOR/Dosage Edit.

Important Note. The Dispersant Aircraft Capability Forms do not contain explicit dosage
capability values or ranges. Every aircraft platform in the EDSP database can deliver
the regulatory dosage of 5 gallons of dispersant for each acre sprayed. Other dosage
values used in the EDSP may not be actually achievable for a specific platform and
should be verified with the platform operator before use.
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There will be cases where the desired dosage is too low to be delivered by the specified
platform. In that instance an Error box will be displayed, as seen below:

Error - Minimum Pump Rate Exceeded

The minimum pump rate supported by this platform has been exceeded. Which of the
following would you like to do?

Set Application Speed & Swath Width to their maximum values and try again.

Set Pump Rate to Min & reset Dosage.

Cancel

Figure 46. Minimum Pump Rate Error.

In this case the choices are, 1) Set the platform application speed and swath width to
their maximum values and try again, or, 2) Set the platform’s pump rate to its minimum
value and the achievable dosage value will be set.

Likewise, when a dosage value is specified that is higher than the platform can deliver,
the following error dialogue box will be displayed:

Error - Maximum Pump Rate Exceeded

The maximum pump rate supported by this platform has been exceeded. Which of the
following would you like fo do?

Set Application Speed & Swath Width to their minimum values and try again.

Set Pump Rate to Max & reset Dosage.

Cancel

Figure 47. Maximum Pump Rate Error.

The choices are 1), to reset the Application Speed and Swath Width to their minimum
values and try again, or 2) Set Pump Rate to its maximum value and the achievable
Dosage will be calculated. Multiple spray passes from the platform over the oil slick may
be necessary if the oil is too thick.
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Cascade and Time On Scene Logic for Aircraft in the EDSP:

¢ On Scene In-between OP1 and OP2: If the Time On Scene to Conduct Spray
Operations (TOSCO) of a dispersant aircraft will be greater than one full Operating
Period but less than 24 hours, then Operating Period 1 will show solely as Cascade

Time and OP2 will begin with a transit to the spill and spray operation.

e On Scene during OP2: If TOSCO is greater than 24 hours but less than (24 hours +
OP hours), OP1 and OP2 will display actual cascade and transit times and OP2 will
correctly show when the aircraft arrives on scene to commence spray operations.

e On Scene After the end of OP2: If TOSCO is greater than (24 hours + OP hours),
then OP2 will begin with a transit (i.e. the aircraft platform arrives on scene after the

end of OP 2).

The following Figures illustrate a scenario where a C-130 is mobilized and cascaded
from Arizona to a staging site on the North Slope of Alaska to apply dispersants on a
spill offshore in the Chukchi Sea. This is an example of an aircraft arriving on scene

between OP1 and OP2.

Name of Simulation:

Simulation Details:

Mobilization Tims [hrs]:

Distanca to Staging Sits:

C3BCA0S WIth Payioan:

Seenaric

Dispersant/Fusl Load:

Disparaant to Oll Ratio {DOR):

Average Spray Pass Langtn:

Pase Typs:

set EDAC:

a5

Effective Daily Application Capacity (EDAC

B no

Dosags:  Sgalawrs

T~ Taks OfMiLanding [min]
Ca3Bcaos Transit spasd [kte]

Max Rangs Na Payioad [nm]

Max Rangs With Payload [nm]

Payload [ga]

S Disparsant Load [min]

Fusl Load Tims [min]

Transit Spesd [kte]
application 5pesd k]
Approach [nm]

Pump Rats [gpm]
Swath Width [rf]
Daparturs [nm]
Reposition Spesd [kts]
U Tum Tims [min]

Max Sortia Tima [hr]

Figure 48. C-130 Arctic Cascade Scenario

53




EDSP Calculator User Manual (Mar 2016)

Estimated Dispersant System Potential (EDSP) Operating Period 1 Operating Period 2
(Total Volume of Qil Treated in Operating Period) 0 bbl 9,286 bbl

Dispersant Spraying Cycle Timeline

Results for Each Operating Period OP1 oP2
Cascade Time 14.44 hrs 0 hrs
Time On Scene to Commence Spray Operations for OP 1 (Cascade Time + One Way Transit Time) 15 hrs N/A
Adjusted OP Time 12 hrs
Payload Deliveries 6
Dispersant Applied 19500 gal
Total Area Coverage 3894 acres
Oil Treated (EDSP) 9286 bbl

Results per Sortie for a Complete Payload Appli

One-way Transit Time (Including Taxi + Takeoff/Landing for Aircraft) 31 min
Calculated Purmp Rate 262 gpm
Spray Time/Pass 1.6 min

# of Passes/Sortie 78
Spray Time/Sortie 12.4 min
Total Time/Sortie 102.3 min
Areal Coverage Rate 52.3 acres/min
Area Covered/Sortie 649 acres

Figure 49. C-130 Arctic Cascade Scenario Results

The computed cascade time for this example as shown in the results table in the OP1
column is 14.4 hours. As a result, the timeline for OP 1 is made up entirely of Cascade
Time. As the platform can be ready to begin spraying before the second OP begins (15
hours), the second OP begins with a transit to the spill site to begin spray operations.
The platform is capable of delivering 6 payloads for a total of 19,500 gallons of
dispersant applied (treating an estimated 9286 barrels of oil) during OP 2. These
numbers reflect the EDAC/EDSP potential that the platform can achieve each day as the
spill continues.
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In the following example, a C-130 is cascaded in from an international location (5000
miles away) that also requires a 24 hour period for preparing the aircraft for mobilization.
The following Figures demonstrate the cascading logic and Calculator outputs for a
platform that would arrive on scene after the end of OP2.

Name of Simulation: Platform New Save As

Simulation Details: Typs: ® Arcran Wezas

Alrgratt: C-130 A internal tank

Mobilization/C ascading

Mebilizatien Time [hre]: 4 Platform - Mebilization/Staging

Dietance to Staging Sits: EDDD nm - PDF Reference Min | Vslue Applied Max

Cantals with Paylead: vee = oNa Taxl + Taka OffiLanding [min]: i5 min
Cascade Translt Spead [kis]: 250 288 370
Seenario paad [kte] 250 | BB a70

Max Rangs No Payload [nm]: 2085 nm

Oparating Pariod [hre]:
Max Rangs With Payload [nm]: 1400 I

One-way Transtt Distanca: 120 o ﬂ ayioad [nm] 400 m

siagng item =2 Payload [gal]: 3280 g3

Dispareant/Fusi Load: o smuianems Separa Disparsant Load [min]: . —

: 20
i Fusl Load Time [min]: 20 min

Dispersant Spraying Operations Edit
Disparsant to Ol Ratlo {DOR): 12

Dosags: Sgaliacre
Flatform - Sertie Operations

Avarage Spray Pass Langth: 4 rm

Transft Spead [kte]: 230 i) 208
Pass Typa: & Sidireciional Uniclirecional

Application Spaed [ke]: 150 | 150 200

Effective Daily Application Capacity (EDAC)
Approach [nm]: 1 nm

Sst EDAC: Yoz ™ No
Pump Rata [gpm]: 80 | Cakulatad 523
Swath Width [T]. 100 150 150
Departurs [nm]: i nm
Reposition Spead [kte]: 150

U Tum Time [min]: 1.87 min

Max Sortls Tima [hr]: 47

Figure 50. International Cascade Scenario Results
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Estimated Dispersant System Potential (EDSP) Operating Period 1 Operating Period 2
(Total Volume of Qil Treated in Operating Period) 0 bbl 7,738 bbl

Dispersant Spraying Cycle Timeline

[ Gssosce e [ Tenst s [l TreonSts [ RemsdTos |

Operating Period [hrs]

Results for Each Operating Period OP1 1st Full OP On-scene
Cascade Time 437 hrs 0 hrs
Time On Scene to Commence Spray Operations for OP 1 (Cascade Time + One Way Transit Time) 44.3 hrs NIA
Adjusted OP Time 0 hrs 12 hrs
Payload Deliveries 0 5
Dispersant Applied 0 gal 16250 gal
Total Area Coverage 0 acres 3245 acres
Qil Treated (EDSP) 0 bbl 7738 bbl
Results per Sortie for a Complete Payload Application

One-way Transit Time (Including Taxi + Takeoff/Landing for Aircraft) 39 min
Calculated Pump Rate 262 gpm

Spray Time/Pass

# of Passes/Sortie
Spray Time/Sortie
Total Time/Sortie
Areal Coverage Rate

Area Covered/Sortie

1.6 min

78

12.4 min

118.4 min

52.3 acres/min

549 acres

Figure 51. International Cascade Scenario Results

The computed cascade time for this example as shown in the results table in the OP1
column is 43.7 hours and the aircraft could be on scene as early as 44.3 hours. As a
result, the timeline for OP 1 is made up entirely of Cascade Time. Notice the second bar
in the timeline and the second column in the table are now labeled as “Ist Full OP On
Scene”, and both reflect what the spray aircraft can achieve during a full operating

period (where the platform begins the OP with a transit out to the spill site). As the
platform could be on scene to begin spraying after 44.3 hours (and the third OP would
begin at 48 hours), the second timeline bar and data column represent what the platform
could provide during the third OP and each subsequent full OP afterwards. For this
scenario, the platform is capable of delivering 5 payloads for a total of 16,2500 gallons of
dispersant applied (treating an estimated 7738 barrels of oil) during the third OP.

Changing Cascade Speed with Payload:

For some aircraft platforms the cascade speed will change based on whether or not they
are cascading with a dispersant payload. For example, the Air Tractor AT-502 B 170 gal
aircraft has a Cascade Transit Speed of 122 kts when it cascades with no payload.
However, when a full payload of dispersant is added, the Cascade Transit Speed
decreases to 120 kts. The calculator takes these variations into consideration in the
calculation of cascade time
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5c. Calculating EDSP using a Vessel

Entering input values

¢ In the Name of Simulation box, enter the identifier for this burn system
configuration. This example uses “Spray 2.

¢ The Simulation Details box can be used to enter descriptive information about
the dispersant system configuration.

Mobilization/Cascading Group:

¢ The Mobilization Time [hrs] box auto fills with 2 hrs, but can be changed.
o Set Distance to Staging Site to 35 nm.

Scenario Group:

e The Operating Period is auto set at 12 hrs, but can be changed.
o Enter 15 in the One-way Transit Distance [nm] box.
o Under Dispersant/Fuel Load select the “Simultaneous” radio button.

Platform Group:

o Select the Vessel radio button.

o Select the Typical Large Vessel.

e Adjust any platform input values as necessary

e Select whether the vessel will be resupplied with dispersant on scene, or will
have to transit back to the staging site to reload dispersants.

The Calculator input screen should now look like this:
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Figure 52. Vessel Input Screen.

Click Calculate. The EDSP Outputs for this dispersant application system configuration
and scenario will then be displayed.

58



EDSP Calculator User Manual (Mar 2016)
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Figure 53. EDSP Graphical Outputs for Spray 2

Rosults for Each Operating Perod o 1 aPz
Cascade Time 5.76 hrs 0 hrs
Tme On Scene o Commenco Spray Operations for OF 4 (Cascade Time + One Wy Transt Time) 1Z8 hrs MR
Agjusted OF Time Z36 hs 12hrs
Payload Dolisorics o 1
Disporsart Appled Cgal 2000 gai
Tobad Arsa Covomgo 0 acres 37 oores
Ol Troafed (EDGEF)] Oet 552 b

Results per Sortie for a Complete Payload Application

One=wary Transit Time (inchusding Tad + TakeofLanding for Adcrad) 184 min
Calculated Purmp Raln & gpm
Spray TimePass 48 min

# ol Fassos'E0me 104
Spray Time'Sortie B0 min
Tt TimarSortie B70 min
Aol Coweroge Fane 0B aorosimin
Aroa CovorediSortis 378 ares

Figure 54. EDSP Tabular Output for Spray 2

For this dispersant spraying system configuration, the calculated EDSP value is 0
barrels of oil for OP1 because the vessel speed did not allow a spraying period in OP1
and 952 barrels of oil for OP2. During the twelve hour Operating Period, you can expect
this system, as configured, to deliver one payload in OP2.
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5d. Variations in Vessel Spraying Scenarios

Business Rules for Reloading Dispersant Payloads on Vessels

When Resupply on Scene is set to “No”, a business rule is in effect that requires a
vessel spray platform to return to the staging site when their payload is below 50% of
their maximum capacity at the end of an OP. Unlike aircraft, and due to their slow
transit speeds, vessels are allowed to reload their payload and transit/return to the spill
site between OPs.

In the example Figure below, you can see from the tabular data in the OP1 column, that
the vessel platform was able to spray 60% of their payload before OP1 ended.

Following the business rule, the vessel then returned to the staging site, reloaded
dispersants, and returned to the spill site prior to the start of OP2 (as the one way transit
time to and from the spill is only 2 hour each way and vessels are allowed to transit at
night between Ops. As a result, the vessel begins OP2 on scene conducting spraying
operations and is able to deliver a complete payload before returning back to the staging
site.

Estimated Dispersant System Potential (EDSP) QOperating Period 1 Operating Period 2
(Total Volume of Qil Treated in Operating Period) 570 bbl 952 bbl

Dispersant Spraying Cycle Timeline

Results for Each Operating Period OP1 oP2
Cascade Time 475 hrs 0hrs
Time On Scene to Commence Spray Operations for OP 1 (Cascade Time + One Way Transit Time) 6.8 hrs NA
Adjusted OP Time 7.25 hrs 12 hrs
Payload Deliveries :> 06 1
Dispersant Applied 1196 gal 2000 gal
Total Area Coverage 226 acres 378 acres
Qil Treated (EDSP) 570 bbl 952 bbl

Results per Sortie for a Complete Payload Application

One-way Transit Time (Including Taxi + Takeoff/Landing for Aircraft) 120 min
Calculated Pump Rate 4 gpm
Spray Time/Pass 48 min

# of Passes/Sortie 10.4
Spray Time/Sortie 500 min
Total Time/Sortie 750 min
Areal Coverage Rate 0.8 acres/min
Area Covered/Sortie 378 acres

Figure 55. Business Rule for Reloading Dispersants on Vessels
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In the example below, you can see from the tabular data in the OP1 column, that the
vessel platform was only able to spray 40% of their payload before OP1 ended due to an
increased cascade time from the previous example. Following the business rule, the
vessel now remains on scene between OPs and sprays the remaining portion of its
payload when OP2 begins. When spraying the full payload is completed, the vessel
returns to the staging site to reload dispersants and begin a new sortie.

Estimated Dispersant System Potential (EDSP) QOperating Period 1 Operating Period 2
(Total Volume of Qil Treated in Operating Period) 345 bbl 803 bbl

Dispersant Spraying Cycle Timeline

[ W= FemaTre |
1 — I

Results for Each Operating Period oP1 oP2
Cascade Time 6.75 hrs O hrs

Time On Scene to Commence Spray Operations for OP 1 (Cascade Time + One Way Transit Time) 8.8 hrs NIA
Adjusted OP Time 5.25hrs 12 hrs
Payload Deliveries :> 0.4 08
Dispersant Applied 725 gal 1686 gal
Total Area Coverage 137 acres 319 acres
Qil Treated (EDSP) 345 bbl 803 bbl

Results per Sortie for a Complete Payload Application

One-way Transit Time (Including Taxi + Takeoff/Landing for Aircraft) 120 min

Calculated Pump Rate 4 gpm
Spray Time/Pass 48 min

# of Passes/Sortie 104
Spray Time/Sortie 500 min
Total Time/Sortie 750 min
Areal Coverage Rate 0.8 acres/min

Area Covered/Sortie 378 acres

Figure 56. Business Rule for Reloading Dispersants on Vessels

When “Resupply On Scene” selection is “Yes”, the vessel platform will be refilled with
dispersants whenever the vessel’s dispersant payload has been completely exhausted,
and at the end of each OP. When Resupply On Scene selection is “Yes”, vessel
platforms that conducted some spray operations during OP 1 will always start out OP 2
with a full payload of dispersants. Setting ‘Resupply On Scene” to Yes negates the need
for additional transits between the staging site and the spill for the purposes of reloading
dispersants, and increases on scene time for applying dispersants. The Figure below
illustrates the change in the same platform’s cycle timeline from the example above if
Resupply On Scene is changed from “No” to “Yes”.
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Estimated Dispersant System Potential (EDSP) Operating Period 1 Operating Period 2
(Total Volume of Qil Treated in Operating Period) 364 bbl 1,307 bbl

Dispersant Spraying Cycle Timeline

[ Cosoase Time [ Transi Tene

Results for Each Operating Period 0OP1 oP2
Cascade Time 6.75 hrs 0hrs
Time On Scene to Commence Spray Operations for OP 1 (Cascade Time + One Way Transit Time) 8.8 hrs NA
Adjusted OP Time 5.25 hrs 12 hrs
Payload Deliveries 0.4 14
Dispersant Applied 765 gal 2745 gal
Total Area Coverage 144 acres 519 acres
Qil Treated (EDSP) 364 bbl 1307 bbl
Results per Sortie for a Complete Payload Application

One-way Transit Time (Including Taxi + Takeoff/Landing for Aircraft) 120 min
Calculated Pump Rate 4 gpm

Spray Time/Pass 48 min

# of Passes/Sortie 10.4

Spray Time/Sortie 500 min

Total Time/Sortie 510 min

Areal Coverage Rate 0.8 acres/min

Area Covered/Sortie 378 acres

Figure 57. Resupply On Scene Set to “Yes”

Multi-Day Cascading of Vessels:

The EDSP output of two operating periods is well suited for aircraft. Cascading of
aircraft from out-of-area can be accomplished in most situations in the first operating
period so that the estimated dispersant application performance can be displayed for the
second operating period. Compared with aircraft, however, vessels are very slow. In
order for the EDSP to provide meaningful estimates for vessels, the following logic has
been employed based on the Time On Scene to Commence Spray Operations
(TOSCO).

Cascade and Time On Scene Logic for Vessels in the EDSP

e On Scene During OP1: If the TOSCO is less than the OP (i.e. the vessel arrives
on scene and commences spray operations within OP-1) then show the
operations for both OP-1 and OP-2 with the "business rule" (see above) coming
into play if OP-1 ends with a partial spray.

¢ On Scene In-between OP1 and OP2: If the TOSCO is greater than OP time
(past OP-1) but Less than 24 hours, (i.e. the vessel arrives on scene ready to
spray after the end of OP-1 but before the start of OP-2) then the OP-1 timeline
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reflects any actual Cascade and Transit that occurred during the first OP, and the
second OP starts with a spray operation.

e On Scene During OP2: If the TOSCO is greater than OP time (arrives after OP-
1) but Less than 24 + OP-hours, then the first and second operating periods
reflect the actual Cascade and transit times, and the vessel arrives and starts
spray operations during the second operating period.

¢ On Scene After the end of OP2: If TOSCO is greater than OP hours + 24 hours
(multiday cascade), then the first operating period will begin with a spray
operation. The labels for the timelines and the tabular data columns will be
changed from “OP-1” and “OP-2” to “1°' Full OP On Scene” and “2" OP On
Scene”. Since this scenario will lead to starting OP-1 with a spray operation, the
other output fields in the first column headed “1 Full OP On Scene”, will appear
as they normally would for an operating period starting with a spray operation.

In the example below, the vessel had a cascade time of 9.75 hours and a time on scene
of 15.8 hours. Since the vessel arrived in between OP1 and OP2, the vessel timeline
will start out with spraying operations at the beginning of OP2.

Estimated Dispersant System Potential (EDSP) Operating Period 1 Operating Period 2
(Total Volume of Qil Treated in Operating Period) 0 bbl 952 bbl

Dispersant Spraying Cycle Timeline

‘ [l Csscade Time [ Transit Time [ Time on Site Reload Time ‘

perating Period [hrs]

OF 1
OP2

Results for Each Operating Period oP1 oP2
Cascade Time 9.75 hrs 0hrs
Time On Scene to Commence Spray Operations for OP 1 (Cascade Time + One Way Transit Time) 15.8 hrs MN/A
Adjusted OP Time 225 hrs 12 hrs
Payload Deliveries 0 1
Dispersant Applied 0 gal 2000 gal
Total Area Coverage 0 acres 378 acres
Oil Treated (EDSP) 0 bbl 952 bbl

Results per Sortie for a Complete Payload Application

One-way Transit Time (Including Taxi + Takeoff/Landing for Aircraft) 360 min
Calculated Pump Rate 4 gpm
Spray Time/Pass 48 min

# of Passes/Sortie 10.4
Spray Time/Sortie 500 min
Total Time/Sortie 1230 min
Areal Coverage Rate 0.8 acres/min
Area Covered/Sortie 378 acres

Figure 58. Vessel Arriving On Scene in between OP1 and OP2
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The Figures below illustrate a vessel cascading over multiple OPs and arriving on scene
after the end of OP2. In this case, a vessel of opportunity required 24 hours for
mobilization before transiting 50 miles to the staging site to load dispersants. The
cascade time was 34.75 hours, and the time on scene was 42.8 hours. Since the vessel
arrived after the end of OP2, the outputs will show the first two full OPs where the vessel
is on scene. In this case, that would be for OP3 and OP4, as OP3 starts at 48 hours.

Estimated Dispersant System Potential (EDSP) Operating Pericd 1 Operating Period 2

Dispersant Spraying Cycle Timeline

Results for Each Operating Period 15tFull OP On-scene  Znd OP On-scene

Results per Sortie for a Complete Payload Application

Figure 59. Vessel of Opportunity Arriving On Scene after OP2

If resupply on scene is then set to “Yes”, the outputs change as seen below. With
resupply set to “Yes”, the output will repeat itself for each full OP.

Estimated Dispersant Systom Potential (EDSP)
" e of Oil Treated in Operating Period)

Dispersant Spraying Cycle Timeline
[ W Wi Wi W]

tie for a Complets Payload Application

Figure 60. Vessel of Opportunity Arriving On Scene after OP2 with Resupply On Scene
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6. Equations Used in Calculations

In the EDSP Calculator, the following variables and equations are used to estimate
rates, times, areal coverage, and volumes.

Cascade Time

If the Cascade Distance to Staging Site is less than or equal to the Maximum Flight
Range then the cascade can be done with one leg and,

Aircraft Cascade Time = Mobilization Time + (Taxi + Takeoff/lLanding Time) +
Distance to Staging Site/Cascade Transit Speed + (Taxi + Takeoff/Landing Time) +
45 minute briefing period.

The Cascade Transit Speed and Maximum Flight Range for aircraft will vary depending
on whether the platform is cascading with or without a dispersant payload.

If the Cascade Distance is greater than the Maximum Flight Range then the cascade will
require multiple legs. Each leg will require a Fuel Load Time.

Vessel Cascade Time = Mobilization Time + Distance to Staging Site/Cascade
Transit Speed + 45 minute briefing period.

One-way Transit Time

Aircraft One-way Transit Time = (Taxi + Takeoff/Landing Time) + (One-way Transit
Distance, staging to & from spill) /Transit Speed

Vessel One-way Transit Time = (One-way Transit Distance, staging to & from spill)
[Transit Speed

Areal Coverage Rate

Areal Coverage Rate = Application Speed x Swath Width/430

Pump Rate

Pump Rate = Dosage x Areal Coverage Rate
Spray Time/Sortie

Spray Time/Sortie = Payload/Pump Rate

Spray Time/Pass
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Spray Time/Pass = Average Spray Pass Length/Application Speed
# of Passes/Sortie

# of Passes/Sortie = (Spray Time/Sortie) / (Spray Time/Pass)

The integer part of this is the number of complete passes. The decimal part of this
determines the extent of the last partial pass before the end of the sortie.

For Bidirectional Spraying:

Number of U Turns = INT( # of Passes/Sortie)

Number of Approaches + Departures = 2 x INT(# of Passes/Sortie) + 2

For Unidirectional Spraying:

Return Leg Distance = Approach + Average Spray Pass Length + Departure
Return Leg Time = Return Leg Distance / Reposition Speed

Number of U Turns = 2 x INT( # of Passes/Sortie)

Number of Approaches + Departures = 4 x INT(# of Passes/Sortie) + 2

Maximum Transit Distance

The Maximum Transit Distance is the maximum distance for a particular scenario and
aircraft platform combination that the platform can reach, deliver a full payload, and
return to the staging site within its Max Sortie Time.

Time On Station = 10 min check in time + Approaches/Departures + spray passes + U
Turns.

Total Time/Sortie = Time On Station + 2(One-Way Transit Time)
Maximum One-way Transit Time = (Max Sortie Time — Time On Station) / 2

Maximum Transit Distance = Maximum One-way Transit Time x Transit Speed
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Payload Deliveries

The following logic is used to determine the Payload Deliveries in an OP (EDAC) and Oil
Treated (EDSP):

End of First or Previous Sortie
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Partial Sortie
Mext complete sorhe End of OP

Cycle Time = Total Time/Sortie + Resupply Time
Payload Deliveries = INT(Operating Period Time / Cycle Time)
Dispersant Applied = Payload Deliveries x Payload

This will be the number of complete payload deliveries in the operating period. Next add
any partial sortie spray passes that can be accomplished in the remaining time in the
operating period.

OP Time Remaining = Operating Period Time — (Payload Deliveries x Cycle Time) —
Transit Time — Check in Time — Approach Time

If OP Time Remaining > 0
Then if OP Time Remaining > Spray Time/Pass

Dispersant Applied = Dispersant Applied + (Spray Time/Pass x Pump
Rate)
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OP Time Remaining = OP Time Remaining — Departure Time — U Turn
Time — Approach Time (for bidirectional spraying)
OR

OP Time Remaining = OP Time Remaining — Departure Time — U Turn
Time — Return Leg Time — U Turn Time (for unidirectional spraying)

End if
End if
Now add spray time for final partial pass

Dispersant Applied (EDAC) = Dispersant Applied + OP Time Remaining x Pump
Rate

EDSP = Dispersant Applied x DOR/42
Total Spray Time in OP = Dispersant Applied / Pump Rate

Total Area Coverage = Areal Coverage Rate x Total Spray Time in OP
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