Response Options Calculator (ROC)
Users Guide

Dean Dale
Genwest Systems, Inc.
May 2011

Mechanical
Recovery

* Burning




Table of Contents

Chapter 1: Welcome to ROC (the Response Options Calculator)........cccceeeuvennnne. 1
DISCIAIMET . ...t 1
ABOUL ROC . ... 1
What ROC Can Do.....o.uiiii e 2
What ROC Can’t Do, Assumptions, and Limitations..................ccccevvveinn.... 3
How to Get What You Want From ROC..................oiiis 3
Getting and Installing ROC...... ... e 3
Welcome to ROC Tab......o..oiiiii e 4

The ROC Conversion Calculator. ..........cooeiiiiiiiiiiiiiiinc i, 5
Saving ROC FIles......oiiiii e 6
Opening ROC Files......oouiiiiiiiiie e 6
Starting a New ROC File........oooooiiiiii e 6
ROC HeIP. . e 6

Chapter 2: Creating a Simulation in ROC — Scenario 1......cccceeeiiiiiniiinicincennnes 8

Scenario Settings Tab........oo.oii i 8
Pop-up Help. ..o, 11
System Operational TImes. .........o.oeviiuiiiiiiiiiiiii e 13

Environmental Settings Tab...........cooiiiiiiiii e 14

Oi1l Settings Tab. ..o e 16

Mass Balance Tab..... ... 17

Weathering Tab........ooiiiii e 18

Mechanical Tab...... ... 19
Systems Specs Tab........oouiiiiii 20
Offloading Tab......ccuiiiniii e e 22
Start/End Tab.......ooii 23
Efficiencies Tab....... ..o 25

System Performance Tab............c.oooiiiii 28

Report Tab. .. ..o 30

Dispersant Tab.........ooiuiiiii e 32
Systems Specs Tab......c.ooiiiiiii 32
SPILSite Tab. ...t 34
Staging Area Tab.......c.ooiuiiiiiii i 35
Start/End Tab.......ooii 36
Efficiencies Tab....... ... 37

Burn Tab. ... 41
System Specs Tab......oooiiiiiii i, 41
Start/End Tab.......ooiii 42
Efficiencies Tab....... ... 43

Chapter 3: Other Features of ROC.....c.cccceeiiiuiiiiiiiiniiiniiiiniiinrisescossrcensccnsen 48
Environment Tab.........coooiiiii 48

ROC Weathering off — constant thickness....................coocooinn. 49

Variable Wind Speed.........ooiiiiiiiiiiiii 49



Ol Tab. ..o 53
Observed Mousse ONSEL.........euiinuiieiiiiie i 54
Custom O1lS....oeue i 55

Mechanical Tab. ... ... 57
Custom Mechanical SysStems............ccoviiiiiiiiiiiiiiiiiiiii e, 57

Dispersant Tab..........oiiiiiiiii e e 59
Custom Aircraft Dispersant SyStems.......o.uvviueeruiiiiieiiieniieinneenenns 59
Custom Vessel Dispersant SyStems.........o.vvvuiiiiiieiiieiineeiieennannn 62

Report Tab. ... 65

GlOSSATY . euuiiieiiiieiiineineteenecsestossscssstosascssssonsscssssosascssssossssssssssasssssssnassns 68



Chapter 1: Welcome to ROC
Chapter 1

Welcome to ROC, the Response Options
Calculator

ROC Disclaimer

The Response Options Calculator (ROC) indicates general performance for oil spill
response systems. It cannot be used to determine exact values due to highly variable
input parameters, process complexity, and inter-dependencies. Users accept
responsibility for modeling results and their interpretation.

While the contributors made every effort to deliver a high quality product, we do not
guarantee that the Response Options Calculator is free from defects. ROC is provided “as
is," and you use it at your own risk.

We make no warranties as to performance, merchantability, fitness for a particular
purpose, or any other warranties whether expressed or implied. No oral or written
communication from or information provided by the contributors shall create a warranty.

Under no circumstances shall the contributors be liable for direct, indirect, special,
incidental, or consequential damages resulting from the use, misuse, or inability to use
this software, even if the contributors have been advised of the possibility of such
damages.

About ROC

ROC is a publicly available oil spill planning and response model that simulates oil
weathering, spreading, and recovery by advancing skimming systems, treatment by
dispersant application, and removal by in-situ burning. It combines and updates the
algorithms from NOAA’s ADIOS and Spill Tools programs, and includes new algorithms
for oil slick spreading.

This manual includes three chapters to help you learn to use ROC. This chapter contains
an overview of ROC, a description of how to download and install ROC, and an
explanation of ROC's toolbar including the Conversion Calculator, Save File, Open File,
Start New File, and Help. After reviewing this chapter, continue on to Chapter 2 for the
step-by-step ROC tutorial, Scenario 1. Refer to Chapter 3 for descriptions of other
features of ROC not covered in the tutorial. Sections of this chapter include explanations
of how to add custom oils and new response platforms. At the end of the manual, you'll
find a Glossary of terms used in ROC.

You can use ROC to ...
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e Predict spreading and weathering of oil spilled on the water surface.
e Estimate the volumes of oil that could be affected by skimmers, dispersant
applications, and in-situ burning.

To use ROC, you describe a spill scenario by entering information into the program;
ROC then creates and displays graphics showing the predicted weathering of the
simulated oil spill in your scenario and the estimated treatment of oil by skimming,
dispersing, and burning.

What ROC Can Do

In the marine environment, hydrocarbons can '"weather," or change physically and
chemically while exposed to the environment. The weathering and spreading behavior of
different hydrocarbons are critical to predicting their average thickness over time, which
in turn determines the rate at which the oil potentially can be recovered, dispersed, and
burned. ROC contains a database of crude oils and oil products to use in your
simulations. It allows for adding of your own oils by entering information about the
crude oil or refined product. It also allows for adding response systems that you define.

ROC is an oil spill response model that can:

e Estimate the theoretical performance of multiple oil spill response systems by
processing information that you provide about environmental conditions, the oil
release scenario(s) you wish to simulate, and information about the response systems.

e Show how response can be affected by the numbers, types, and configuration of
response systems.

e Use weathering algorithms to make simple predictions about the changes the oil will
undergo while it is exposed to the environment.

e Quickly be updated, re-run, and saved with new information.

e Display oil “mass balance” - simulate oil removal from the ocean surface by natural
processes (e.g., evaporation) when the oil weathering mode is used, and by one or
more response systems throughout a given simulation period. Oil remaining on the
surface during a calculation interval (1 hour) is always assumed to be available to the
selected response systems because oil is never allowed to "come ashore".

e ROC will give a warning if some of the data input appears to be inconsistent, for
example, when attempting to model mechanical recovery in high seas, of if simulated
oil appears to be below its pour point (warnings or “User Alerts” are found at the
beginning of the Reports Tab). Nevertheless, an experienced user could continue
with simulation. Special care should be taken when interpreting modeling results.
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What ROC Can't Do, Assumptions, and Limitations

e ROC is not a trajectory model. It is not geo-specific. It is intended for modeling
spills in open water outside of the influence of tides, land, ice, or debris.

e ROC assumes “best industry practices”, i.e., that response occurs in the thickest oil.

e To simplify computations, ROC holds some factors constant that in reality could
change. For example, during a real response, a skimming system's swath width might
be altered over time as the nature and amount of oil on the surface change. However,
the swath for a given response system remains constant in ROC for the duration of a
simulation.

e Wind direction or ocean currents are not considered in ROC since ROC does not take
into account changes in the location of a slick (relative to land) during a simulation
period. The location of a slick (i.e., its proximity to shore) only comes into play as it
might affect assigned "Transit Times" for response systems to travel between their
staging, offloading, or burn sites and the area in which they are operating.

e Multiple (or separate, independently-spreading) oil slicks cannot be modeled in ROC.
Separate ROC simulations should be run for these.

e ROC can’t model response to very thin oil slicks or “sheens” (~ 1 micron, or ~ 10™
inch). Such response may not be operationally feasible.

e Oil loss due to coming ashore is not included in ROC mass balance.

e ROC simulations may not have a duration greater than 5 days.

How to Get What You Want From ROC

As you begin working with ROC, you should experiment with the model to improve your
intuition in factors affecting the response scenario you have created. To learn how
oceanographic and atmospheric conditions influence oil spill weathering and spreading,
we recommend that you try running the model with different wind speeds and
temperatures. Strong winds can control the oil spill spreading, so try a variety of speeds.
(ROC does include some limitations for some values, but you should try to check that
your values are realistic for what you are modeling.)

You should also experiment with how changing response system configurations can
change potential recovery. For example, increasing the swath of a specific skimmer
could increase potential recovery. Although some default values are provided for
response options configurations, this model is best run with operational knowledge of
response systems.

Getting and Installing ROC

ROC is publicly available via the Internet and operates in any Flash enabled browser.
ROC may be freely used and distributed. To download or to use ROC online, use your
browser to go to http://roc.genwest.com. There are two links here; one to the online




version and the other to the downloadable ROC zip file. Extracting the zip file to a folder
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will include the files below. To launch ROC, open the file roc.html.

Mame = I Size I Tvpe I Date Modified
.rjhelp File Folder 5/2/2010 Z2:10 PM
[Chiskary File Folder S/2fz2010 210 PM
|Chimages File Falder 51212010 210 PM
|imap_shapes File Folder SIZI2010 2110 PM
Il File Falder 5122010 2110 PM
.ﬁ.C_DETags.js QKE J5cripk Script File 312602010 2:30 PM

playerProductInstall, swf 1KE Shockwave Flash O, 3/26/2010 2:30 PM
8| roc.html £——— SKB Firefox Document Siz2/2010 12:13 PM
roc, swf 1,133 KE Shockwavwe Flash Q... 5/2J/2010 12:19PM
Welcome to ROC Tab
To get started, tall us about the scer R [9) L‘

\wielcome to the Response Options Calculator (ROC)

ROC can be used to assess systern performance involving mechanical
recovery, dispersant application, and the burning of oil

ROC predicts:

= Howthe spilled ail will weather over fime
» Thevolume of oil that can be recovered, burned or treated for the
response systermns selected.

To use ROC, click the buttons at the top of the page, working left to right.
As you enter information graphs and repors become available as you
progress thraugh the simulation. Contexual help is displayed when moving
the cursar over an inputfield name.

Assumptions and Limitations

il Mass Balance
ral Processes & Reapanse)

iHat System Perfomuance

RESPONSE OPTIONS CALCULATOR (RQC)

This is the ROC Welcome window. The tabs across the top allow you to create a

scenario, specify environmental conditions, select a crude oil or oil product, and assign
mechanical, dispersant, and/or burning countermeasures to your scenario. The next row
of tabs displays ROC outputs for mass balance, system performance, weathering, and a

simulation report.
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The set of icons at the upper right activate a calculator for conversion of oil spill related
units, a button to save your current simulation to a file for later use, a button to load a
previously saved simulation, a clear button to reset ROC for a new simulation, and a
button to navigate to the online help. The colored text Assumptions and Limitations also
launches ROC Help.

ﬁ The ROC Conversion Calculator

The ROC Conversion Calculator is accessible from the Welcome window and other
relevant windows throughout ROC where the Conversion Calculator icon appears.

(a) Time () Length [ Arca | Volume Speed | Temperature | | VolumeTime | | Volume/Area
Input Catput
| sec | min v | Omin
i | hr * | hr
o day w | Uday
day \
| oK

Conversions are available for the categories displayed across the top. Click the Radio
Button for the category you wish. The left side of the window is for input. Enter the
value to convert in the text box, then select the input units. The right side of the window
displays up to three different output conversions. If the desired conversion unit is not
displayed, click on one of the dropdown units and select the unit desired.

Click OK to exit the Unit Converter
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h:‘ Saving ROC Files

Click on the ROC Save File icon to save all input to a small, formatted text file. These
files can be reloaded into ROC to instantly recreate the saved scenario including response
systems you have created. This is the only way to save custom oils or response systems
you created electronically. Custom oils and response systems are lost when ROC is
closed. Scenarios, custom oils and response systems could be recreated from a printed
ROC Report, but a save file is much easier, faster, and more accurate. ROC save files
can easily be emailed as attachments to ensure that a collaborator is using the same exact
scenario.

Opening ROC Files

Click on the ROC Open File Icon (a file folder) to open a text file previously saved in
ROC.

Starting a New ROC File

Clicking on the ROC Start New File icon will start a new ROC file. A dialog will prompt
to save changes first.

ROC Help

Click on the ROC Help icon to view explanations of ROC’s main functions and features.
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| ¥elcame to ROC
[ A=sumptions and Limitations
» [ Scenario Settings
» [ Environment Settings
» 3 Cil settings
» (] Mechanical Systams
» [ Dispersant Systerns (A = aircraft, W =

B [ Burn systerns

0

Welcome to ROC

ROC can he used to assess system perfarmance involving mechanical recovery, dispersant on, and the
burning of oil

ROC predicts:
= Hovwthe spilled oil will weather over time
» Thevolume of oil that can be recovered, burned or treated for the response systemns selected.

Touse ROC, click the buttons atthe top ofthe page, working left to right. As you enter information, graphs and
reports become available as you progress through the simulation. Contestual help is displaved when maoving the
cursar over an input field name

-
YWhile some aids and guidelines are provided to help the user characterize certain response systems, the

selection of input and the interpretation of results using those guidelines are saolely the responsibility of the user.

The developers and sponsors afthe ROC Calculator assume na responsibility for any conclusions, decisions ar
actions reached or based upon output generated with the Response Options Calculator

First describe your response scenario, the environment where it takes place, and the type and gquantity of oil E

Lox )

Click the dropdown arrow to the left of a Help category to
display the topics for that category.

Select a topic name to view a discussion of that topic:

11 Wel‘come to ROC
L] Assurnptions and Limitations
¥ By Scenario Settings
u Scenario Marme
[} pescription
] Dfault Units
[ pavlight savings
L] Time Zone
L] LatfLong
] simulation Start

] gimulation End

» [ Environment Settings
» [ <l Settings
» [ Mechanical Systermns

B [ Dispersant Systerns (A = aircraft, ¥

[ pefault Systarn Oparstional Time

“|  Default Units

Click either"English" or "Metric" units. The units you choose will appear firstin ROC's menus, butyou'll also he ahle
to see and select other units. If English units are selected, Mass Balance volumes will be displayed in barrels; if
Mettic units are selected, Mass Balance valumes will be displayed in cubic meters.

Lok |

Sample ROC Help topic
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Chapter 2

Creating a Simulation in ROC-Scenario 1

This chapter guides you, step-by-step, through a ROC scenario describing a hypothetical
crude oil spill. Follow along, using your own copy of ROC, to familiarize yourself with
ROC's features and capabilities. For more information about other aspects and features of
ROC, refer to Chapter 3 of this manual.

This first scenario, which we will call Scenario 1, involves a “batch” spill. A batch spill
is defined as a release of oil occurring over a short period of time as opposed to a
continuous release which is assumed to continue at a constant rate for the duration of a
simulation. In Scenario 1, we will first simulate the weathering and spreading of the oil
without any response. We will then add response assets one-by-one to examine how each
can contribute to the response.

Exercise:

Using ROC, we will first simulate an oil spill and then a response to the oil spill with the
following information:

On January 1, 2011 at 0900 a vessel collision occurs off the coast of Washington (the
release was far enough offshore that it will not come ashore during the simulation)
resulting in a sudden release of approximately 5000 bbl of Alaska North Slope crude oil.
The water temperature is 48 degrees F and the wind speed is 10 knots.

To begin the exercise, click on the Scenario Tab at the upper left hand corner of the ROC
Welcome window, just above the visual prompt “To get started, tell us about the
scenario.”

Scenario Settings

Scenario Name E
Description  Add Description
DefaultUnits (o) Engiish () Metric
Daylight Savings | |

Time Zone | Greenwich Mean Time (UTC-+0) vJ

Lat “lmn |»| Long lw | Find on Map
Simulation Start o i Tadarm
Simulation End = =y = T:00pm

Default System Operational Times  Edit

l Cancel oK |
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On this screen you will name the scenario, add a description of the scenario if you wish,
and select default units for input as well as the display of results.

Enter ‘‘Scenario 1” in the Scenario Name box

Click on Add Description and enter any text you want to describe this
scenario.

For purposes of this exercise, leave the default English Units as is.

The units you choose will appear first in ROC's menus, but you'll also be able to see and
select other units. If English units are selected, Mass Balance volumes will be displayed
in barrels; if Metric units are selected, Mass Balance volumes will be displayed in cubic
meters.

The next series of inputs determine the time of sunrise and sunset. ROC’s initial
assumption is that response happens only in daylight. You may override this assumption
later on.

You may have noticed text popping up in moving around this screen. If you move the
cursor over the label Default Units, text that describes this input will pop up on the
screen. If you want to drill down further into the meaning of Default Units within ROC,
click on the label to navigate to the ROC Help for this input.

Back at the settings for determination of sunrise and sunset, you may recall that ROC is
not geographically specific so why are we asking for a location on the earth? We use
time, location on the earth, and dates to calculate the time of sunrise and sunset for each
day of your simulation. Location of the spill is necessary for calculations to tell ROC
when resources arrive on scene.

We will be using a Start Date of January 1, 2011 so leave the Daylight
Savings box unchecked. Select the Pacific Time Zone (UTC-8).
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Scenario Settings %y

Scenario Mame
Description
Default Lnits
Daylight Savings
Time Zone

Lat

Simulation Start

Simulation End

Diefault System Operational Times

Scenario 1
Add Description
=) Englizh () Metric

=

[ Greenwich Mean Time {(UTC+0)

“

J

TC-3

Pacific Time (UTC-8)
Mourtain Time (UTC-7)
Certral Time (UTC-E)
Eastern Time (UTC-3)

]

(I

*|w | * | FindonMap

7:00am

—— = 7:00pm

Edit

Cancel || DK

Next click Find on Map.

Please Select a Point on the Map

Selected Coordinates: 46.32° N, 125.72°'W

ancel &J

10
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Each time you click at an approximate (remember this is only to calculate time of

sunrise/sunset, ROC is not geo-specific) location on the wor

1d map, the coordinates of

that location are displayed at the bottom of the map. For the purposes of this exercise
click on OK to return to the Scenario Settings window and enter coordinates of 46.32
degrees North and 125.72 degrees West. This will ensure your results are consistent with

the exercise results presented here.

You may have already noticed the appearance of pop-ups in

navigating around Scenario

Settings. In many ROC windows, you can get basic information about a data entry field

by placing the cursor over a field label.

Move the cursor over the Simulation Start label.

Scenario Name Seenario 1

Description  Add Description

Default Svstem Operational Times  Edit

Cancel

Default Units - English =] Metric
Daylight Savings | |
Time Zone | Pacific Time (UTC-8) v |
Lat | 46.32 *|N |v| ULemgli2572 |°| W |v| FindonMap
Simulation Start | - T00am
- i Simulation Start
Simuletion End e iy 7:400pm Enter the date and time when the ol first spills into

the water. Click on the calendar icon to set the date.
U'se the slider bar to set the start time.

| Sk

Click on Simulation Start label to launch ROC

Help for this topic.

11
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d Welcormne to ROC !

Simulation Start
[(jAssurptions and Limitatians
¥ E5scanario Settings Enter the date and time when the oil first spills into the water. Click on the calendar icon to setthe date. Use the
Scenatio Mame slider bar to setthe start time.
[
[} peseiption
The simulation starts when the oil first spills and begins to weather (notwhen your response equipment first

[ pefault Units ;
arrives on scene).

] Daylight Savings

L] Time Zane

|_]LatiLong

|_'lSirv'u.lIation Start

] simulation End

] Default Systerm Operational Tirnme
B [ Environment Settings
B (3 0l Settings
[ Mechanical Systerns [

b (7 Dispersant Systams (& = aircraft, V| 7|

oK

Click OK to return to Scenario Settings.

Select a Start Date of January 1, 2011 by clicking on the calendar icon next to
the Simulation Start Date field, then click on the previous button until
January 2011 is displayed, then click on “1”.

The Simulation Start Time is adjusted with the slider bar to the right of the Simulation
Start Date field.

Click and drag the triangular slider until the time reads 9:00 am.
(Note that ROC limits the Simulation Start and End Times to the nearest hour.)

Now set the Simulation End Date to January 4, 2011 and the Simulation End
Time to 11:00 pm.

Scenario Settings should look like this:

12
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Scenario Settin_g: ®

Scenario Mame  Scenario 1

Description  Add Description
Default Linits (=) English () Metric
Daylight Savings ||

Tirme Fone L Pacific Time (UTC-8} v J

Lat '4g32  °| M |+ | Long [12572 °|w || FindonMap

Simulation Start 0112011 22 7% S:00am

Simulation End 40442011 A 77 11:00pm

Default System Operational Times  Edit

Cancel oK

The information that has been entered here has enabled ROC to estimate the time of
sunrise and sunset for each day of your simulation to the nearest 15 minutes. These will
also become the default start and end times of each system you assign to response in this
simulation. When you begin to use ROC for your own simulations and have more exact
times of sunrise/sunset for the dates of your simulation or wish to change the Default
System Operational Times, click on Edit. For the purposes of this exercise leave the
present settings unchanged.

Click on Edit to view these settings:

Enter Default System Operational Times =

Mote: These initial values have been set to your calculated sunrisefsunset based on your time zone, latitude and longitude. Recalculate

Jan1 midnight noon midnight

5 8:00am - 4:45pm

®5pill Doours

Jan 2 midnight noon midnight

15 75 g:00am - 4:45pm
Jan 3 midnight noon midnight

25 ; B:00am - 4:45pm
Jan 4 midnight noon midnight

= P 8:00am - 4:45pm

@ simulation Ends

cancel &J

In this example ROC has estimated that sunrise occurred at 8:00 am and sunset occurred
at 4:45 pm for every day of Simulation 1. This means that the default for each assigned

13
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response system will be the same; start at 8:00 am and stop at 4:45 pm. Day 1 of any
response is a special start time case for every system assigned to the spill. Each system
will have its own notification, recall, cascade time (if needed) and transit time. To
correctly calculate each system’s start time for a drill or a real incident, it will be
necessary to have a spill location. For this exercise we will be using simulated cascade
and transit times to set the start day/time for each system.

Special Note: Start time for assigned skimming systems (and the oil collection phase
of in-situ burning) is defined in ROC as that time that the system is on scene at the
oil slick, fully configured, and ready to collect oil. Start time for dispersant
application systems is the time they are at their assigned staging area ready to start
the first sortie.

The start time on the initial day of response for every system assigned must be set
manually in ROC, based on the above considerations.

Click OK to dismiss the Default Systems Operational Times window and
return to the Scenario Settings window.
We are now finished with the Scenario Settings window.

Click OK to return to the ROC Welcome Screen.

Note that the Scenario Tab has a “green light” which gives a visual indication that the
Scenario Tab contains the necessary information to continue and an onscreen prompt
directs you to the Environment tab to continue data entry.

Click on the Environment Tab to open the Environment Settings window.

(this is located just above the visual prompt “Now tell us about your environment.”)

14
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Environment Settings

Use ROC Weatherind o) ves () Mo

Ly

Release Type l Instantaneous (Batch) v J

Amount Released

gal b
Wiater Ternperature | op v | ———--=— |45 °F
Wind Speed () Constart | mph v | {5 o mph

) Varishle  EoF

Cancel oK

The first decision is to choose Yes (default setting) or No for Use ROC Weathering.
With Use ROC Weathering set to Yes, the weathering/spreading module of ROC will
perform calculations for every hour of the simulation for:

Oil slick thickness

Oil viscosity

Water content in oil emulsification

Oil evaporation

Oil volume remaining

Area covered by oil slick

Oil natural dispersion

Select No to enter an oil slick thickness manually. This thickness will remain constant
for the duration of the simulation.

For Scenario 1, leave Use ROC Weathering set to Yes.
The Release Type can be Continuous or Instantaneous (Batch).

For Scenario 1, leave Release Type set to Instantaneous (Batch). Choose bbl
from the units drop down list and enter 5000 for the Amount Released.

The Scenario 1 water temperature is 48 degrees F and the wind speed is a constant 10
knots.

Use the Water Temperature slider bar to set the temperature to 48 degrees
or enter 48 manually.

15



Chapter 2: Scenario 1

Select “kt” from the Wind Speed units drop-down and use the slider bar to
set the wind speed units to 10’ or enter the units directly.

Click OK to accept the data entered and return to the ROC Welcome Screen.

@ Scenario @ Environment 0il Mechanical Dispersant Burn

lill us about the ol that was released.

We now have “green lights” for the Scenario and Environment Tabs. Next is the Oil Tab.

Click on the Oil Tab.
0il Settings
Name * API Pour Point °C Predicted Mousse Viscosity Viscosity Refined Cut#1 9%
Onset at Temperature °C =1
ABOOZAR 26,9 -34 27 20 no
ABODOZAR, OIL 8 GAS 26,9 -34.4 26,58 20 no
ABQALD 37 -15 4,29 38 no 3
ABU AL BU KHOOSH 21.6 =12 7 jei=] no
ABU AL BU KHOOSH, OIL & GAS 31.6 =12 6.7 ag no
ABU DURBA 21,1 1.7 6.8 jel=] no
ABU HADRIWA 32.3 7.39 je=] no
ABL SAFAH 28 -28.9 23 21 no
ABU SAFAH 28.6 -E. 7 1z2.58 o] no 1
ABU SAFAH, ARAMCO 28.4 -17.8 22.44 21 no 20 =
| 4| T ] [» |_
Obsered Mousse Onset | yuknown =
[optionaly
Use Custom Oil J | tancel Jl 0K J

There are over 1000 crude oils and refined products in the ROC oil database, a subset of
the oil database used in the NOAA, Office of Response and Restoration, oil weathering
model ADIOS. The ROC oil database is sorted alphabetically ascending by product
Name. It can be ordered alphabetically descending by clicking on the Name field. The
list can also be ordered ascending or descending by API gravity. For purposes of
Scenario 1 leave the list order unchanged.

Scroll down to and click on ALASKA NORTH SLOPE, OIL & GAS.

16
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Name °API Pour Point °C  Predicted Mousse Viscosity Viscosity Refined Cut#1 %__f_
Onset at Temperature °C =
| AIRILE, BP 43.2 | -18 2.54 . 20 . no . 23
AL RAYYAN, BF 24.5 -18 63.9 20 no 13
ALAMO 23.3 -6.7 BD.36 38 no 1
ALASKA NORTH SLOPE 26.8 -8 0 42.4 38 no
ALASKA NORTH SLOPE, OIL & GAS 27.5 -17.B 31.5 16 no
ALAZAN 21.3 -6.7 177.74 38 no 4
ALAZAN NORTH 45.2 1.7 2.91 38 no 2
ALBA 20 -30 259 25 no 1
ALBA, STATOIL 15.4 =35 78.6 50 no
ALBERTA SWEET MIXED BLEND 37 -B 6 55.9 ] no 1 =
B ) i
CMervedMuuss_e;Onsﬁ Unknown -
l Use Custom OIl J I Cancel Jl oK J

Clicking OK accepts this oil and, as there is sufficient information to
Calculate ROC weathering, returns to the Mass Balance Tab.

: F v i fechanic: ispers: = k "
‘ @ Scenario I @ Environment | @ oil I !\e.Lc{'Ldmm] I DJLPH{LdUt | E.uru : . .H 4 ’ o
Add some response systens. R NN ea C) v} C
[
Welcome to ROC Mass Balance System Performance Weathering Report
View: (o) Chart |, Table | ) Pie || Invert Chart || Use Percents Print
ALASKA NORTH SLOPE, OIL & GAS - 0il Affected
[ Evaporation " Natwral Dispersi [l Mechanical | D Aireraft Dispersant Vessel  [Jf}] Bum [l 0il Remaining
5000
4000
3000
2000
77 (Jan 4, 1 pm) 78 (Jan 4, 2 pm)
Tl 1,413 bbl 1,417 bbl
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Chapter 2: Scenario 1

This mass balance chart view displays the time-dependent evaporation of the 5000 bbl
spill of Alaska North Slope (Oil & Gas) crude oil as modeled by ROC. In this example
the cursor was moved to hours 77-78 of the simulation showing evaporation (in blue) of
1,413 — 1,417 bbl (This can also be displayed as a percentage). The black area of the
graph represents the volume of oil remaining. Also present, but not visible at this scale,
is the amount of natural dispersion of the oil into the water column. Checking the Invert
Chart box displays the mass balance with response at the top, natural processes at the
bottom, and remaining oil in the middle. The mass balance can also be displayed as a pie
diagram or table.

Select View: Table

@ Scenari @ Environment @ 0l Mechanical Dispersant Burn ﬁ H i
1 ]

Welcome to ROC Mass Balance Syst rio 1 Weathering Report

View: Chart (&) Table Fie Use Percents Print
= 2 - |

ALASKA NORTH SLOPE, OIL & GAS - Oil Affected

Hour 0il Evaporation Natoral Di i Mechanical Di Aircraft i it Vessel Burn 0il Remaining

1 460 1.8 0 ] 0 ] 45382 -
2 6023 32 0 [ 0 0 43945

3 6764 44 0 ] 0 il 43192

4 7364 53 0 0 0 0 42583

5 7911 50 0 ] 0 il 4203

fi B40.4 6.3 0 ] 0 0 41533 r
L BR4T 6.6 0 0 0 0 41003

] 9223 6.8 0 ] 0 il 40709

9 9553 7 0 0 0 0 40377

10 9837 7.1 0 ] 0 ] 4009.2

11 1008.1 7.1 0 [ 0 il 3984.8

12 1029.1 7.1 0 ] 0 0 39638

13 10473 12 0 [ 0 0 39455

14 1062.9 T2 0 [ 0 i 39209

15 10763 72 0 [l 0 0 39165

16 1088 12 0 [l 0 il 3904 8

17 10985 72 0 ] 0 il 38943

18 1108 12 0 0 0 0 38848

19 11167 12 0 0 0 il 3876.1

20 11249 72 0 ] 0 0 38679

21 11326 1.2 0 il 0 0 38602 1=

The Mass Balance Table lists the natural and response related items for removal of oil
slick/emulsion volume and the oil remaining. In this example, the Natural Dispersion is
very low. To view the Table values as percents, click on the box Use Percents. Note the
condition of the tabs in this view. The Mechanical, Dispersant, and Burn Tabs are not
“green-lighted” as no response has been specified. On the next level of tabs, all are bold,
indicating content is present in the tab, except for the System Performance tab. Again,
this is because no response has been defined.
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Chapter 2: Scenario 1

Click on the Weathering Tab.

@ Scenari @ Environment @ 0il Mechanical Dispersant Burn ﬂ H L.

Welcome to ROC Mass Balance 3 s Weathering Report

Chart: |, Thickness Viscosity Evaparation Natural Dispersian Area Covered Valume Water Cantent in Emulsification Print
= = - - - — — |

il Thickness

1 3 5 7 911 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 6@ 71 73 75 77 79 81 83 &

Hours

ROC predicts that average thickness within the slick generally will decline over time,
with thickness greatest at the downwind (leading edge) end. This chart shows the average
thickness of the heaviest oil in the slick at the downwind end (including added thickness
from any emulsification of the oil). For more information on ROC spreading (and
resultant oil slick thickness) refer to the Genwest Technical Document “Development of
Spreading Algorithms for the MARO (Model for Assessment of Response Options)
Calculator” by J. A. Galt and Roy Overstreet.

Other Chart options on the Weathering Tab will be discussed below. Next will be adding
response systems to Scenario 1.

Mechanical Tab

Move the cursor over the Mechanical Tab and then click on Add New
Mechanical System.
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Chapter 2: Scenario 1

@ Scenario @ Environment @ 0il Mechanical Dispersant Burn

Add New Mechanical System

Mechanical System M
Name Choose existing mechanical system
Speed |kt v | —&x 075 |kt
5 Decant & 1] K]
Swath Width it = ok a0 ft
Onboard Storage bhl v | &5 100 bhl
Nameplate Pump Rate gpm = s 100 Epm

Decant Pump Rate Epm

v | —5 160 gpm

Cancel J Next |

This window opens with default System Specs for a new skimming system. For Scenario
1 we will be using a pre-defined skimming system already loaded in ROC.

Click on Choose existing mechanical system to view the available list of
skimming systems and to choose a system for Scenario 1.
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Select an existing mechanical system to use its properties for the simulation.

{yom can chanpe these properties at any time)

(BxzeciezCen z)
Properties

Skimmer Group  Group C
Speed 075kt
Swath Width 350 £

Onboard Storage 4000 bbl

Nameplate Pump Rate 1540 gpm

Discharge Pump Rate 1400 ppm

Decant Pump Rate 140K ppm

Offtosd Time 3 hr, 30 min

Cancel oK

Click on OK to load the default values for a Responder Class skimming

system.

Mechanical System

System Specs
Name
Spesd
% Decant
Swath Width
Onboerd Storage
Nameplate Pump Rate

Decant Pump Rate

Offleading Start/ End

Responder Class Choose existing mechanical system

350 ft

4000 bbl

1540 | gpm

1400  gpm

Cancel || Next

This window displays the basic specifications of the Responder Class skimming system.
All these specifications are necessary for ROC to estimate performance. Note that these

system specifications are representative and may require modification for different
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Chapter 2: Scenario 1

configurations of the skimmer. For Scenario 1 we will change the % Decant to 75%.
This means that 75% of the free water brought on-board will be decanted off, leaving
more room in the on-board storage for recovered oil/emulsion. Note the calculator icon
that is available on all response system windows for unit conversions if desired.

Move the % Decant slider bar to 75%.

System Specs Offloading ﬂ
Name Responder Class Choose existing mechanical system
Speed |t v | —¢* = 075 |kt
% Decant _ - 5 | %
Swath Width [ ft v | S 350 ft
Onboard Storage | bbl - | + = 4000 | bbl
Nameplate Pump Rate | gpm v | ¥ = 1540 gpm
Decant Pump Rate | &pm v | = = 1400 gpm

|| Mext |

| Cancel

It is impossible for a skimmer to recover more oil than the oil that is encountered.
Encounter Rate is a function of the system swath, the speed at which the system moves
through the water and the average thickness of the oil slick. This Responder Class
skimmer has the speed set to 0.75 knot and the swath is set to 350 feet. The following
graphic by Al Allen (Spiltec) illustrates skimmer system swath and speed.
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Chapter 2: Scenario 1

SYSTEM SWATH & SPEED
(MECHANICAL)

The “Speed” of a skimming system is the rate
at which the skimmer moves through the
water. The rate (“V” in the photo) could be
expressed in knots, feet/sec, miles/hour, etc.

The “Swath” of a skimming system is the
width of the opening (“W” in the photo)
through which oil enters the skimmer. The
swath could be expressed in feet, meters, etc.

If a skimmer is used downstream of an open
apex boom configuration as shown here,

the “System Swath” should be expressed as
the maximum swath or width “W” over which
oil is encountered for the entire system .

Click on the Offloading Tab or Next.

System Specs Offloading Start/ End [j
Discharge Pump Rate | mpm s —'s 1400 gpm
Offload Time i 2 hr, 30 min
Transit Time U min
Offload Te s | Shore-based Facility
) Barge or Secandary Storage
| Cancel || Prev n Next |

After a skimming system fills its onboard storage, the oil/emulsion/free water in the
storage needs to be unloaded to allow the skimmer to return to the oil slick to recover
more. This window displays the offloading parameters for the Responder Class skimming

system we are defining for Scenario 1.

The Transit Time is the number of minutes the skimmer must travel to the location where
it will offload or transfer the onboard storage. After offloading the skimmer travels back
to the spill site for the same amount of time to resume collection. The default is 0

minutes which implies that a barge or other secondary storage is immediately available to
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Chapter 2: Scenario 1

the skimmer. This default will be used for Scenario 1. A barge arrives at 0630 on day 2
and is stationed near the skimmer.

Select Offload To Barge or Secondary Storage, Barge Arrives on Day 2
(drop-down) at 6:30am (slider bar).

System Specs Ofloading Start/ End Efficiencies E
Discharge Pump Rate | ppm - 7 1400 | gpm

Offload Time 15 2 hr, 30 min

Transit Time o5 0 min

Offload To ] Shore-based Facility
(+) Barge or Secondary Storage
Barge Arrives On Day 2 (Jan 2) v i 6:30am
Delete J | Cancel J L Prev J L Next J Finish |

Click on the Start/End Tab or Next.

Although ROC is not geographically specific, it is necessary in ROC to know the spill
location relative to where each response resource located to determine when the resource
begins response. For Scenario 1 we will presume that after notification, mobilization,
and transit to the spill, our skimmer, Responder Class, arrives in time to configure and
begin skimming on Day 2 at 0800 (time of sunrise).

e el S e

Sl OMoading Start / End Efficiencies =

Arrival Date | Day 2 (Jun) | & Set Times to Sunrise/Sunset

8:00am - 4:45pm

B:00am - 4:45pm

B:00am - 4:45pm
@ Simulation Ends

| Delete || Cancel || Prev || Next || Finish |

The final Tab for the skimming system specification is Efficiencies.
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Chapter 2: Scenario 1

Click on the Efficiencies Tab or the Next Button.

System Specs Offloading Start/ End Efficiencies r=.l

Skimmer Group Group A GroupB |, Group C

Throughput Efficiency i

Recovery Efficiency ROC high value
» ) ROC nominal value
ROC low value

Use my awn value

| Delete || cancel || Prev || Finish |

ROC groups skimmers into 3 groups. Group A, associated with the highest recovery
efficiencies, includes the oleophilic skimmers — drum, disc, brush, belt, and rope-mop.
Group B includes paddle belt, fixed and moving submersion plane skimmers. Group C,
the least efficient, includes air conveyor, wier, direct suction, and vortex skimmers. For
this skimmer in Scenario 1 we will use Group C.

Throughput Efficiency (TE) is the amount of oil/emulsion recovered expressed as a
percentage of the amount of oil/emulsion encountered. The ROC default value that is
used in Scenario 1 is 75%, which means 75% of the oil/emulsion encountered is
recovered. The remaining 25% is lost to entrainment.

Recovery Efficiency (RE) is the ratio expressed as a percentage of oil/emulsion recovered
to the total volume of fluids recovered. A RE of 50% means that 50% of the total fluids
brought onboard is oil/emulsion and 50% is free water. (Recall that in the System Specs
Tab, the Percent Decant was set to 75% - 75% of the free water brought onboard is
decanted and 25% is retained for Scenario 1). ROC Recovery Efficiencies are based on
the Skimmer Group, the wind speed, and the viscosity of the oil. Al Allen has prepared
the following Recovery Efficiency diagrams based on tank tests and his many years of
experience. The first is the Recovery Efficiency relative to the wind speed and the
second is the RE relative to the oil viscosity.
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Recovery System Performance

Recovery Efficiency (RE) vs. Wind/Sea Conditions
for 3 Representative Advancing Skimmer Groups
(with Light-to-Medium Weight Crude OQil - ~ASTM Code #1)

Skirreries Oleophilic {drums, disc, brush,
Group belt & rope-mop)
A

Skimerer Paddle Belt, Fixed & Moving

Group Submersion Plane
B
S 50| Sk
:': IS Alr Conveyor, Weir, Direct
w Group Suction & Vortex
> &
o
>
[=]
o
T}
o

s Open Water (Rough) T3as

- L=
Beaufort
=) @) =) ) @u) =) =) =)
Scale L 2 3 4 5 6 7 8
Wind
Speed L1 1 1 | I 1 1 1 1 1 | 1 1 1 {1 1 1 ] |
0O 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
(Kts)
Wave
Height L1 | | | | | | |
0 1/a 1f2 2 4 6 10 14 18
(ft)

Spiltec 2009
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Recovery System Performance
Recovery Efficiency (RE) vs. Oil Type/Condition
for 3 Representative Advancing Skimmer Groups
(with Calm Water Conditions)
100
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Spiltec 2009

There are no hard and fast values for Recovery Efficiency for any system. The graphs
above and the following discussion are meant to provide general guidance. Actual
performance in the field will depend on many factors and could be different.

Selection of the Skimmer Group is the first step in determination of RE in ROC. Within
each Group the options are ROC High Value, ROC Nominal Value, and ROC Low
Value. ROC High Value corresponds to ideal recovery conditions and ROC Low Value
corresponds to marginal recovery conditions. ROC compares the Wind RE and the
Vicosity RE for every one-hour Calculation Interval (CI) and uses the lesser value for
that CI. Specification of a user defined RE (Use my own value) overrides all other
specifications of RE and remains constant for the duration of the simulation.

For Scenario 1, use the ROC Nominal Value for Recovery Efficiency. Click
Finish.
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Chapter 2: Scenario 1

Clicking Cancel during entry of a response system will result in the loss of all data
entered for that system. Clicking Finish saves the data and assigns the system to the
scenario described. To unassign the system (but not delete it), uncheck the box next to
the system Name. To edit the data for a system, click on the Name of the system.

@ Scenario @ Environment @ Ol @ Mechanical

|¥| Responder Class

18
Welcome to ROC Mass Balance System Performance Weathering Report

View: (=) Thart () Takle () Pie || Invert Chart || Use Percents Print

ALASKA NORTH SLOPE, OIL & GAS - Oil Affected (harels)
. Evaporation '. Matural Dispersion . Mechanical . Dispersant Aircraft - Dizpersant Vessel . Burn . il Remaining

5000

3000

55 (Jan 3, 3 pm) 56 (Jan 3, 4 prm)
2000 668 bhbl £59 hhbl
Total: 5,000 bbl Total: 5,000 bbl

1000

12 5 7 911 13 168 17 19 21 23 26 27 20 31 33 35 37 30 4 43 45 47 49 51 53 56 67 50 61 63 65 67 62 71 73 75 IT 7O 81 83 85

Hours

The dark blue in the Mass Balance diagram represents the contribution of the Skimmer
Responder Class. The cursor has been placed between hour 55 and 56 of the simulation.
At hour 56, the skimmer Responder Class has collected a total of 689 bbl of oil. Moving
the cursor further to the left shows that no more oil is collected in the simulation. The
System Performance Tab is now bold indicating that something is there.

Click on the System Performance Tab.
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= i
Scenari Environment il Mechanical Dispersant Bur I
@ Scenario | @ Environmen I @ 0il I @ Me hanica I ispersan I jurn | H [ ¥ (S m
Res ponse Ow_'i'"é ms Calc
Welcome to ROC Mass Balance System Performance Weathering Report
Print
Mechanical Systems
Hame Time Collecting Ol R ed il i Free Water Free Water Humber of Fills ~ Area Covered RE Range
ed ed
125hre B0 bhbl 43385 bbl 19553 bl 4833 bhl 244 459 ac 0% - 20%

This is a summary of the skimmer Responder Class for Scenario 1. Out of the 4888
barrels of oil/emulsion recovered, 690 barrels is oil. Out of the 19553 barrels of free
water recovered, 4888 barrels were retained on-board. Note the red circle in the Report
Tab. These are User Alerts which will be discussed below. For a graphical display of the
Responder Class information,

Click on Responder Class.

Welcome to ROC Mass Balance System Performance Weathering Report

« Back to System Overview lﬂj
Responder Class - Content Collected [harels)
B Oil andior Emulsion B FreeWater Retained
10000
2000
2000
FO00
G000
5000
4000
3000
2000

1000
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Hours

The dark blue portion of the graph represents oil and/or emulsion recovered and the light
blue portion represents free water retained. The steep areas of the two graphs indicate
where the skimmer is recovering oil/emulsion and free water. Note that the second area
of recovery is less steep than the first. This is due to the lower average thickness during
the second recovery period. The short horizontal areas indicate times of offloading and
the longer horizontal areas are times of darkness when no skimming is taking place.
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Finally note that the graphs “flatline” at about hour 56 indicating no more recovery.
What is going on here?

Click on the Report Tab.

@ Scenario @ Environment @ 0 @ Mechanical Dispersant Burn ﬁ — ¥ "g :-'e_.
S | [W | 4 ’ e
R (
Welcome to ROC Mass Balance System Performance Weathering Report
User Alerts

Responder Class on €l 24: Total Fluid Recovery Rate is grester than Nameplate Pump Rate, recalculating Throughput Efficiency e
Responder Class on €l 25 Total Fluid Recovery Rate is grester than Nameplate Pump Rate, recalculating Throughput Efficiency = }
Responder Class on Cl 26 Total Fluid Recovery Rate is grester than Nameplate Pump Rate, recalculating Throughput Efficiency
Responder Class on €l 27: Total Fluid Recovery Rate is grester than Nameplate Pump Rate, recalculating Throughput Efficiency
Responder Class on €l 28: Total Fluid Recovery Rate is grester than Nameplate Pump Rate, recalculating Throughput Efficiency

Responder Class on €1 31: Total Fluid Recovery Rate is grester than Nameplate Pump Rate, recalculating Throughput Efficiency m

Simulation Report

View: (#) Scenario Summary () Interval Details () Entire Repart | Print |

ROC collects detailed information about each simulation and presents this information in
the Reports Tab. Included in this information are User Alerts, the number of which
appears in the upper right hand corner of the Reports Tab. In this example there are 16
User Alerts at this point in the simulation. User Alerts appear as a separate section at the
top of the report There are three options for viewing the remainder of the report; Scenario
Summary which is just a recap of data entered by the user, Interval Details which
provides information for each 1 hour Calculation Interval of the simulation, and Entire
Report which is a combination of the Scenario Summary and the Interval Details.

We came to this tab to explore the reason(s) why the Responder Class skimmer “flat
lined” near hour 56. An examination of the User Alerts shows that Responder Class on
CI 72: Unable to operate at current wind speed or oil viscosity. Since the wind speed for
Scenario 1 is set at 10 knots it is because the oil viscosity became too high for the
skimmer to operate. The time period between hour 56 and the time of this User Alert was
a period of darkness so no skimming was taking place (recall that the user can override
this default). For more detail on how ROC handles these situations, refer to Technical
Documentation for the Response Options Calculator (ROC).

This completes the skimmer entry for Scenario 1. Before leaving the Mechanical Tab we
can examine another aspect of how the Responder Class skimmer contributes to the

response.

Click on the Weathering Tab and select Chart: Volume. Now move the
cursor over the Mechanical Tab.
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@ Scenario ” @ Environment " @ 0il | @ Mect

ol | © Dot | O Bum | B Hle &

R der Cl -
V] Responder Class Response Options Calculator 1oz

| . | 16 |
Welcome to ROC | ‘ Mass Balance | Add New Mechanical System zathering | ‘ Report |

Chart: ) Thickness |_) Yiscosity () Evaporstion () Matural Dispersion () Area Covered (s) Yolume () wWater Content in Emulsification Primt |

Oil Volume [Larrels)

5000

skimmer arrives at spill darkness
site and begins to skim

offloading

skimming

3000

2000

4000

Note the checkbox next to the Responder Class. This indicates that this skimming system
is active. The Oil Volume chart is displaying the contribution to volume reduction from
the Responder Class system as well as from natural weathering.

Uncheck the box next to the Responder Class.

o | 0 | B e 8

Response Options Calculator w102

| @ Scenario " @ Environment " @ oil | @ Mect

ical " 2 T

|| Responder Class

: [
Welcome to ROC | | Mass Balance Add Mew Mechanical System athering | | Report ‘

Chart: | ) Thickness (_) Yiscosity () Evaporation () Mstursl Dispersion () Avea Coversd (») Yolume () vWater Contert in Emulsification Print
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2000
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1000

31



Chapter 2: Scenario 1

Whenever any change is made in ROC the entire simulation is immediately recalculated.
In this case, with the Responder Class “unchecked”, the reduction in volume is due to
weathering only.

Dispersant Tab

Note: The following are just operational calculations. Special considerations and
appropriate approvals are required before dispersants are used in the field.

Now a dispersant application system will be added to Scenario 1. Note the “green light”
on the Mechanical Tab indicating that skimming system(s) have been added to Scenario
1. Indicators for Dispersant and Burn are empty indicating no dispersant application or
in-situ burning systems have been activated for Scenario 1.

Move the cursor over the Dispersant Tab and click on Add New Aircraft.

Aircraft Dispersant System

System Specs Spill Site: Stagi 5 End =
Name Chioose existing dispersant system
 Swathwidh | g v | &5 ‘ SREIIET P I |
(min, in use, max)
Application Speed Kt v | &5 75 74 30 100 200 KW
[min, in use, max)
Purnp Rate apm v | L5 ZA (10 g00 | apm
(min, max)
Payload gal - = 500 gal
Max Operating Time /= 1hr
Transit Speed Kt v Tl 100 K
Cancel Next

The System Specs Aircraft Dispersant System window contains default values. For
Scenario 1 a defined aircraft dispersant application system will be selected from the ROC

library.

Click on Choose existing dispersant system.
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{you can chanpe these propertics 8t any time)

| Air Teactor AT-402 A&EB

Select an existing dispersant svstem to use its properties for the simulation.

Air Tractor AT-402 A&B

Auar Tractor AT-502 B

Adar Tractor AT-602

Aidr Tractor AT-802A or F,308 gal fuel
Air Tractor AT-802A or F, 380 gal fuel

Payload

Max Operating Time
Transit Speed

Approach Distance
Departure Distance
Reposition Speed

Time to Complete U-turn
Takeott/Landing Time
Time to Load Fuel

Time to Load Dispersant
Loading of Fuel/Dispersant

—rm'ufrm—r_!f e

g

l Cancel H oK J

Click on the Air Tractor AT-402 A&B button to display the available
systems. Scroll down and select Air Tractor AT-802A or F, 380 gal fuel, then

click OK.
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System Specs Spill Site Staging Ares Start / End Efficiencies =

Name  Ajr Tractor AT-802A or F, 380 gal fuel = Choose existing dispersant system

Swath Width |

v i 70 |90 o0 |t

Application Speed | Kkt v| ————————/— 110 iS50 |80 K

Pump Rate | #pm

v | ds 4 15370 |gpm

Payload | mal » | —is 800 gal
Max Operating Time - 4 hr, 10 min
Transit Speed | kt v e 150kt

| Delete | Cancel | Next | | Finish |

These system specs for this aircraft and the other dispersant application aircraft in the
ROC library are from NOAA’s Dispersant Mission Planner 2 (DMP2). The DMP2 is
cited in CFR33 Appendix B to Part 155 as one method to calculate Effective Daily
Application Capacity (EDAC) in vessel response plans that are approved by the US Coast
Guard. Users should use care in changing single values where they appear as well as
minimum and maximum values for some parameters. User-created systems can be added
to ROC with any appropriate specifications.

Swath Width and Application Speed are each associated with three values; minimum, in

use, and maximum. The in use value needs to fall between the minimum value and the
maximum value.

ROC will adjust the Pump Rate (within the minimum and maximum values) for a given
system Swath and Application Speed to attempt to achieve the desired dosage. The
desired dosage can be set to a constant for the duration of a simulation (5 gallons of
dispersant per acre is a typical dosage) or ROC will attempt to achieve the dosage
appropriate to the system Swath, Application Speed, and the thickness of the oil slick
during the sortie.

For Scenario 1 leave the default System Specs values unchanged.
Click on Next or on the Spill Site Tab. For Scenario 1, set the One-way

Transit Distance to 80 nautical miles (nmi) and the Average Pass Length over
the oil slick to 3 nautical miles.
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System Specs Spill Site Staging Area Start/ End Efficiencies =

One-way Transit Distance nmi

Averzge Pass Length nmi —f ] nmi

Approach Distance nmi

Departure Distance nmi

Reposition Spead Kkt = 7 170 kt

Time to Complete U-turn —_— 1 min

Directionality of Passes || Bidircetional Unidirectional

| Delete || Cancel || Prev || Next || Finish |

Dispersant aircraft fly to the spill site from a staging airport, a distance equal to the One-
way Transit Distance. Upon arrival at the spill site they check in with the aerial observer
aircraft. Ten minutes is allotted for check in. Spray passes over the oil slick (in this case
3 nautical miles) can be Bidirectional — spraying in two directions, or, Unidirectional —
spraying only in one direction. Unidirectional spraying is typically upwind for better
control of the spray pattern.

The aircraft makes an approach to the slick, descending close to the water and adjusting
to Application Speed. The aerial observer gives a signal to turn spray on which continues
for one pass length of the oil slick. At the end of each pass the aircraft adjusts to
Reposition Speed and may increase altitude in the Departure.

A U-Turn places the aircraft in position for another Approach and spray pass
(Bidirectional) or the aircraft proceeds over the slick at altitude, makes a U-Turn, an
Approach, and makes another pass in the same direction as the previous pass
(Unidirectional).

Click on Next or the Staging Area Tab.
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Aircraft Dispersant System i

System Specs

Takeoff/Landing Time £
Time to Load Fuel i
Time to Load Di

Loading of Fuel/Dispersant

Spill Site

Staging Area

Start/ End

o

(=) Simultaneous | ) Separate

2.5 min

5 min

10 min

| cancel “ Prev H Next J

All these values remain unchanged for Scenario 1.

Click on Next or on the Start/End Tab.

Arrival Date

Jen 2

Jan 3

System Specs

Spill Site

Day1(Janl) v

Staging Area

Set Times to Sunrise/Sunset

Start/ End

Efficienci

4%
@ Spill Gecurs

l Delete H cancel “ Prev Jl Next Jl Finish J

@ Simulation Ends

8:00am -

B:00am -

B:00am -

- 445pm

4:43pm

4:45pm

4:45pm

For Scenario 1 set the Arrival Date/Time to Day 1(Jan 1) at 2:30 pm.
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System Spees Spill Site Staging Area Start / End Efficiencies

Arrival Date | Day 1 (Janl) | & Set Times to Sunrise/Sunset

2:30pm - 4:43pm

@ Spill Occurs

B:00am - 4:45pm

B:00am - 4:45pm

8:00am - 4:45pm
@ Simulation Ends

| Delete || Cancel || Prev || Next || Finish |

Click on the Efficiencies Tab or Next.

System Spees Spill Site Staging Area Start / End Efficiencies

Dispersant Efficiency | ) ROC high value
=) ROC nominal value
&/
) ROC low value
w/

() Use my own value
o

Dispersant-to-Oil Ratio ~ — 1: 20 |
Dosage | | Use ROC-recommended value
W
(O] Use my own value gallacre - =% 5 gallacre

| Delete || cancel || Prev || Finish |

In addition to the Recovery Efficiency (RE) diagrams presented earlier for skimming
systems, Al Allen has prepared Dispersant Efficiency (DE) diagrams. ROC uses these in
the same way for dispersants. For each Calculation Interval (CI) in a simulation, A DE
for the CI wind speed is compared to the DE for the oil viscosity. ROC then uses the
lesser of the two as the DE for that Calculation Interval. Select ROC high value when
conditions are ideal for dispersant use and ROC low value when conditions are marginal.
Select Use my own value to manually enter any desired Dispersant Efficiency. Manually
entered values will be used for the duration of the simulation.
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Dispersant Application Performance

Dispersant Efficiency (DE) vs. Wind/Sea Conditions
for Fresh Unemulsified Oil

100—

80 Nominal
Dispersant
Efficiency

80 —

w o -~
(=] o i=1
| | |

Dispersant Efficiency DE (%)
1

Wind
Speed L1 1 | | 1 1 1 1 { ¢ 1 1 4 1 1 1 4 | | |

(Kts) 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

Wave
Height |1 | | | | | | |

0 1/4 1/2 2 4 6 10 14 18
(ft) / /
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Dispersant Application Performance

Dispersant Efficiency (DE} vs. Oil Type/Condition
for Favorable Wind/Sea Conditions

100—

90 —

80 —

ciency DE (%)
L1 1

|

ant Efficienc
1

o

Diﬁpers

ra
(=]
|

Nominal
Dispersant
Efficiency

Heawy
Medium Crudes
Weight &

Crudes Fuel Qils

| |
v

354— APl —

L]

n |

» 175

v |

v

ITOPF (N ~ =2 . ~

Gasoline
Light .
10 —| Distillates  Diesel
Light
J Crude
v
Group # ] |e|
Viscosity a3
(cSt) |
1
at 100°F

10

0%

ASTM o :

Testoils 6= = o
Code#/l ] m

Spiltec 2009

The Dispersant-to-Oil Ratio is the manufacturers recommended ratio of dispersant
applied to volume of oil to be treated. A ratio of 1:20 is typical. At this ratio each
volume of dispersant will treat 20 volumes of oil. The Dosage refers to the volume of

dispersant that is to be applied to each unit area. A Dosage of 5 gallons of dispersant
applied to each acre of oil slick area is commonly used.

For Simulation 1 select the ROC Nominal Value for Dispersant Efficiency,
1:20 for the Dispersant-to-Qil Ratio, and enter 5 gal/acre for the Dosage.

Click Finish.

39



Chapter 2: Scenario 1

Welcome to ROC Mass Balance System Performance

View: () Chart @ Table @] Pie

&/

ALASKA NORTH SLOPE, OIL & GAS - 0il Affected
[ Evaporation " Nawral Di B Mechanical [ Di

5000

1000

Weathering Report

|| tovert Chart [ | Use Percents l Print

 Dispersant Vessel [ Bum  [J Oil Remaining

75 (Jan 4, 11 am) (W76 (Jan 4, 12 pm)
320 bbl 320 bbl
Total: 5,000 bbl Total: 5,000 bbl

1 3 5 7 9 1113 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63. 65 67 6 71 73 75 77 79 81 83 85

Hours

The Mass Balance Chart now shows the addition of the dispersant application from the
Air Tractor in orange. Note that the contribution of the orange portion of the graph does
not increase with time (constant thickness) after the first day indicating no additional
dispersant application after the first day. The dispersant has treated an estimated 320 bbl

of oil.

The System Performance Tab now contains the summary of the Responder Class
skimming system data and the Air Tractor data.

Click on the System Performance Tab.
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R 0] C
Welcome to ROC Mass Balance System Performance Weathering Report
| Print |

Mechanical Systems

Hame Time

ol ed | OILE i Free Water Free Water Humber of Fills | Area Covered  RERange
R ed R ed 1

Responder Class 12.5 hrs B72 bhl 4710 kbl 18838 bbl AT10 kbl 235 459 ac 0% - 20%

Dispersant Aircraft Systems

Hame Time Spraying DOR Dosage Range Payloads Delivered  Dispersant Applied | Oil Treated Area Covered  DE Range

Air Tractor AT-80... 008hrs 1:20 5 galfac 1 19 bbl 320 bhl 160 ac 4%

There are additional User Alerts on the Report Tab related to the Air Tractor.

Click on the Report Tab.

Welcome to ROC Mass Balance System Performance Weathering Report

User Alerts

Adr Tractor AT-802A or F, 380 gal fuel on CI 6: Water content could make chemical dispersion of the emulsion difficult a
Air Tractor AT-802A or F_380 gal fuel on CI 7: Water content is likely to make chemical dispersion of the emulsion difficult to impassible
Adr Tractor AT-802A or F.380 gal fuel on CI B: Water content is likely to make chemical dispersion of the emulsion difficult to impassible
Respander Class on CI 24: Taotal Fluid Recavery Rate is greater than Nameplate Pump Rate, recaleulating Throughput Efficiency
Respander Class on €I 25: Total Fluid Recovery Rate is greater than Nameplate Pump Rate, recaleulating Throughput Efficiency
Respander Class on I 26: Total Fluid Recovery Rate is greater than Nameplate Pump Rate. recaleulating Throughput Efficiency
Respander Class on CI 27: Total Fluid Recovery Rate is greater than Nameplate Pump Rate, recaleulating Throughput Efficiency

—

]

Dispersants become more ineffective as the water content of the oil emulsion increases.
The first User Alert at CI 6 is activated when the water content of the emulsion exceeds
25%. The next two dispersant alerts are activated when the water content exceeds 35%.
The water content in the emulsion continues to increase overnight. At 8:00 am the next
day (January 2" the Air Tractor is scheduled to fly again, but the water content of the
emulsion exceeds 70% (see Weathering Tab, Chart Water Content in Emulsion). This is
considered to be past the point when dispersants would work at all and the Air Tractor
becomes inactive (see ROC Help, Dispersant Efficiency).

Burn Tab

Put the cursor over the Burn Tab and click on Add New Burn System
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System Specs

Offset Distance
Boom Length
Boom Draft

Tow Speed

Start / End

Name

500

200

075

ft

fi

in

kt

| cancel Next

ROC does not contain any pre-defined in-situ burn systems so all burn systems are
created within ROC. The System Specs window contains the basic information needed to
define a burn system. Offset Distance is the distance from the oil slick collection site to
an area where the oil can safely be ignited. Boom Length refers to the length of fire
boom that is being used. Refer to ROC help for an explanation of burn system

configurations, boom holding capacity, etc.

Enter Burn System 1 in the Name Field. Set the Boom Length to 500 feet.

System Specs

Mame

Offset Distance

Boorn Lenath

Boom Draft

Tow Speed

Start /End

Burn System 1

Efficiencies

s00

ft

a00

12

in

07s

kt

Cancel Menct

Click on the Start/End Tab or Next.
Set the Start Time to 2:30 pm on Day 1.
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Burn System 1

System Specs Start / Endl Efficiencies
Arrival Date Day1{Jant) |~ Set Times to Sunrise Sunset
Jan i midnight noan ) midnight
£ 75 2:30pm - 4:48pm
® Spill Ooours
Jan 7 midnight noon ) midnight
Z5 %5 &:00am - 4:45pm
Jan 2 midnight noon midnight
Fithy 2 :00am - 4:45pm
Jan 4 midnight noan midnight
[ it 8:.00am - 4:45pm
@ simulation Ends

| pelete H Cancel Jl Prev JL Next Jl F_i_ni__sh_._J

Click on Efficiencies Tab or the Next button.

System Specs Start / End Efficiencies

Throughput Efficiency

Burn Efficiency () ROC high value
(&) ROC nominal value

) ROC lovw value

() Usemy own value o %

Delete H Ctancel JL Prev J l Finish J

As was the case for skimming and dispersants, Al Allen (Spiltec) has developed Burn
Efficiency diagrams vs. Wind Speed and Burn Efficiency vs. Oil Viscosity.
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In-Situ Burn Performance

Burn Efficiency (BE) vs. Wind/Sea Conditions
for Contained Burns & Fresh Unemulsified Oil

Nominal
Burn
Efficiency

70—

Burn Efficiency BE (%)
& Z 2
| | |

w
o
l

i = = ﬁ \ “ “ =

Scale

Wind

Speed L L 1 [ 1 | | 1 I 1 1 1 & 1 ¥ 1 1 1 1 1]
(Kts) 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

Wave

Height L1 | I | | I I |
0 14 12 2 4 6 10 14 18
(ft)
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In-Situ Burn Performance

Burn Efficiency (BE) vs. Oil Type/Condition
for Contained Burns & Favorable Wind/Sea Conditions

100—

90 — Nominal

Burn

Efficiency
80—

i

1

Burn Efficiency BE (%)
5 S
| |

[}
o
|

20—
i:line Heawy veryel
10 — pistillates  Diese! Medium Crudes Fuel Oils
& Weight & &
‘ Light Crudes Fuel Oils Ginkiase
J Crude | | |
ITOPF ¥ ¥ v v ¥
Group # || |]| nll l i . | ”w |~U
Wl B S 10
(cSt) | 1 | R [y [ £ 3w
P | 10 107 i 10°0 i 10° Po110% o
at 100°F F ; v G : ::m:j
s G e
Test Oils ﬁ “’ ” E
! v v
Code # — "

Leave the default Throughput Efficiency at 75% and the Burn Efficiency at the ROC
Nominal.

Click on Finish.
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R se Options C
Welcome to ROC Mass Balance System Performance Weathering Report v
View: (a) Chart (] Table @ Pie o [nvert Chart = Use Percents Print
ALASKA NORTH SLOPE, OIL & GAS - Oil Affected
|9 Eveporation . Natural Dispersion  [JJJ] Mechanical [ Dispersant Aireraft | Dispersant Vessel ] Bum [ Oil Remaining

5000

1 3 5 7 9211 131517 19 2123 25 27 29 31 33 35 37 39 4] 43 45 47 49 51 53 55 57 59 61 63 65 67 69 71 73 75 77 79 Hl B3 85

Hours

The In-situ burning is displayed in red. As was the case for dispersants, the ROC
emulsification on day 2 is greater than 70% so that burning for this oil/environment for
the remainder of the simulation is not possible.

Click on the System Performance Tab.
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k)
R

Welcome to ROC Mass Balance System Performance Weathering Report

Print

Mechanical Systems

Hame Time Collecting = Oil Recovered CilEmulsion Free Water Free Water Humber of Fills = Area Covered RE Range
R ed R ed R 1
Responder Class 205 hrs TE7 bl 5662 bhl 22643 bbl 5662 bhl 283 732 ac 0% - 20%
Dispersant Aircraft Systems
Hame Time Spraying DOR Dosage Range Payloads Delivered | Dispersant Applied  Oil Treated Area Covered  DE Range
Air Tractor AT-80... 008hrs 1:20 3 galfac 1 19 kbl 320 bkl 160 ac B4%

Burn Systems

Hame Time Burning # of Burns Oil Removed Area Covered BE Range

Burn System 1 209hrs 218 237 bhl 4 ac 0% - B7%

Congratulations, you have completed Scenario 1.

Save this simulation as it will be used as a starting point for a Continuous Release
scenario in Chapter 3.

Move the cursor over the Save icon (a floppy disk image —remember these?)
Name the Save File as Scenario 1 or other filename as appropriate.
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Chapter 3

Other Features of ROC

This chapter describes features and options available in ROC not previously covered in
the development of Scenario 1 in Chapter 2.

Open the Welcome to ROC window

@ Scenario @ Environment @ 0il @ Mechanical @ Dispersant @ Bum

Welecome to ROC Mass Balance System Performance Weathering Report

Welcome 0 the Response Options Caleulator (ROC) Weathering

ROC can be used to assess system performance involving mechanical recovery,
dispersant application, and the burning of eil.

ROC predicts:

* How the spilled oil will weather over time
*  The volume of oil that can be recovered, burned or treated for the response
systems selected.

To use ROC, click the buttons at the top of the page, working left to right. As
vou enter information graphs and reports become available as you progress through the
simulation. Contextual help is displayed when moving the cursor over an input field
name.

‘While some aids and gu
selection of input an o P
the user. The developers and sponsors of the ROC Calculator assume no responsibility for any

conclusions, docisions or actions reached or based upon output peneratod with the Response Options
Calculator.

Assumptions and Limitations

@il Mass Balance

{Nakural Process es & Reapanse) System Performarice

RESPONSE OPTIONS CALCULATOR (ROC)

Environment Tab

Scenario 1 used the ROC weathering module to calculate the oil slick thickness available
for response for every hour of the simulation. ROC has the option to set the oil slick
thickness to a constant value.
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Click on the Environment Tab. Set Use ROC Weathering to No

Use ROC Weathering

Derive Qil Slick Thickness From
Yolume

Areg

Caleulated Thickness

Wind Speed

| Yes

| Mo

| | =
s L

l Volome/Area v |

ac -

. Constant | kt -

| ) Variable

@

Derive 0il Slick Thickness From

Use “5Specify Thickness"” from the drop-down list to
enter vour own slick thickness estimate directly.
Use “Volume/Area” from the drop-down list to
derive a constant thickness from the volume of oil
spilled and the srea it covers.

Select “Observed Continuous™ if oil is continuously
spilling, to have ROC estimate the average thickness
of the slick from the rate &t which cil is being
released into the slick, its width, and the speed at
which it is moving away from the spill sourc.

Cancel [ oK

With ROC weathering off (set to No), an oil slick thickness must be specified. This is
done by selecting one of three different methods from the drop-down menu for Derive

Oil Slick Thickness From:

1. Enter Thickness directly

2. Derive Oil Slick Thickness From a specification of the Volume and Area of
the oil slick (shown)

3. Observed Continuous release.

The tutorial, Scenario 1, developed in Chapter 2 specified a constant wind speed of 10
knots. An option in the Environment Settings window is to specify a variable wind

speed.

Select Wind Speed Variable and then click on Edit.
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Please Enter Variable Wind Speed H

Unit of Speed | mph - '| Increment lﬁhnm 'j

Date Time Wind Speed
Jan 1 12 lick to sl 2
£ om
12
f pm E
Jan 2 12
r
£ om
12
f pm
Jan 3 12 lick to st -

| OK H Cancel

Choose Wind Speed Units from the drop-down menu, then choose the Increment or time
interval between Wind Speeds. The default Interval is 6 hours. Click on (click to set) for
each time interval to enter Wind Speed values. Each wind speed value will prevail until
the next different value. The last value entered will prevail to the end of the simulation.

ROC also incorporates a Continuous Release Mode with a selection of Yes for Use ROC
Weathering. In this mode, a “Safe Operating Zone” is specified by the user. This could
be a location relative to the Spill Source that is determined by the time to get response
systems on-scene, or the time require for the oil and its vapors to reach a safe operating
condition.
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Continuous Release Mode

Spill Source
{“Rate of Release”) Average Oil Thickness
\ With “Weathering™: Caleulated fram “Age of Oil*
Witheut “Weathering™:
—_— Estimated by User from Direct Field Observation
Caleulated by ROC using estimates af: Spill Sauree
Rate of Release, Speed of Drift & Observed Swath

Surface

Current
(“Speed of Drift”)

Distance from Source
to Safe Operating Zone

—

Age of Distance from Source

theoill — Speed of Drift

“Safe Operating Zone"
Swath /
(“Width of Slick”) Location may be determined by time to
getonlocation by response systems

th",‘.,fw‘\wr" and/or

The time required for the il and its vapers
to reach a safe operating condition

ROC weathers the oil to the location of the Safe Operating Zone, at which point all
weathering stops. Response resources are then presented with a constant thickness of oil
for the duration of the simulation.

Continuous Release Scenario

Go to the Environment Settings window

Set Use ROC Weathering to Yes

Set Release Type to Continuous

Enter 5000 bbl/hr for Rate of Release

Set the slider for Age of Oil at Collection Points to 2 hr

Set the slider for Water Temperature to 48 degrees F

Set the slider for Wind Speed to 10 kt (note: There is no option for variable
wind speed here)

51




Envi ¢ Setts
Use ROC Weathering
Release Type

Rate of Release

Age of Ol at Collection Points

Water Temperature °F v
Wind Speed | kt v| —is

Chapter 3: Other Features of ROC

@ Yes (Mo
| Continuous v
5000 bblhr |
45 2hr
s 48 |°F
0k

oo o8

Click OK.

@ Scenario @ Environment @ oi @ Mechanical @ Dispersant @ Bumn H { “ 0 @
I I x I = s | | | | [ ] |1 |
Response Options Calculator w102
2
Welcome to ROC System Performance Weathering Report
Print
Mechanical Systems
Hame Time Collecting il R ed OilE Free Water Free Water Humber of Area Covered RE Range
R: ed R ed Retained Fills
Responder Class 18.01 hrs 124 bl 5124 hhl 31503 bhl 7876 bkl 4 BB1 ac 21%
Dispersant Aircraft Systems
Hame Time DOR Dosage Range Payloads Delivered Dispersant Applied Oil Treated Area DE Range
Spraying Covered
Air Tractor AT-802.. 15hrs 1:20 3 galfac 177 337 bhl 5666 bhl 2838 ac 4%
Burn Systems
Hame Time Burning #of Burns 0il Removed Area Covered BE Range
Burn System 1 1543 hrs 26 6292 bbl 156 ac 75%
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This is the same suite of response systems used for Simulation 1. The results are
different for two main reasons; the response systems are responding to oil that has

weathered for only two hours, and the oil thickness is very heavy and constant over time.

Click on the Weathering Tab, Chart: Thickness.

Response Options Calculator w10z
‘Welcome to ROC | | System Performance | Weathering | | Report 22i
|
Chart: () Thickness () “iscosity () Evaporstion () Matural Dispersion () vWater Content in Emulsification Print
Oil Thickness [inches)
oz
018 ﬂl
06
014
042
04
008
008
oong
ooz
1 2 5 7 81113 15 17 19 21 22 25 27 20 31 33 35 37 30 41 43 45 47 40 51 53 55 57 50 61 63 65 67 60 71 73 75 77 70 81 283 85
Hours
Oil Tab
Click on the Oil Tab
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Name ° API Pour Point “C Predicted Mousse Viscosity Viscosity Refined Cut#1 % |
Onset at Temperature °C =
AIRILE, BP 43,2 -18 2,54 20 no 23
AL RATYAN, BP 24.5 -18 62,9 20 no iz
ALAMO 22,3 -E.7 20.26 k=] no 1
ALASKA WORTH SLOPE 26,8 -8 u] 42.4 38 no
ALASKA NORTH SLOPE, OIL & GAS 27.5 S Echlha 1e no
ALAZAN 21.2 -6.7 177.74 a8 no 4
ALAZAN NWORTH 45,2 1.7 291 38 no 2
ALBA 20 -20 259 25 no 1
ALBA, STATCIL 12.4 -39 Tae 0 no
ALBERTA SWEET MIKED BLEMD S -8 26 53.9 o] no 1 =
| PR i | | 9 |_
Ohserved MDUSSE,?P?Ft Unknown -
l Use Custom Oil | | Cancel “ oK J

Observed Mousse Onset

Mousse is a common term for water-in-oil emulsions. Most crude oils and some refined
petroleum products eventually emulsify (form mousse) in the turbulent conditions at the
sea surface. Mousse is more viscous and takes up more volume than the oil before
emulsification. Highly emulsified oil is difficult to burn, chemically disperse, or recover
by skimming. Crude oils differ in their tendency to form mousse. Some emulsify readily
and quickly, some more slowly, and some do not emulsify. Typically, an oil begins to
emulsify once a given percentage of its lighter components have evaporated.

User Alerts for emulsification:

When an emulsion exceeds 25% water-in-oil: "Water content could make ignition and/or
chemical dispersion difficult."

When an emulsion exceeds 35% water-in-oil: "Water content is likely to make ignition
and/or chemical dispersion difficult to impossible."

When an emulsion exceeds 50% water-in-oil: "Water content is highly likely to preclude
successful ignition and/or dispersion of the emulsion."

When an emulsion exceeds 70% water-in-oil: "Burn Efficiency and Dispersant Efficiency
are set to zero."

The ROC Weathering module has algorithms to determine the onset of emulsification. If
there is visual or other information of mousse onset then this information will override

the ROC prediction.

Click on the drop-down Observed Mousse Onset Unknown and select the day
of observed mousse onset. Then use the slider to set the time for that day.
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Qil Settings ]

Name . ° API . Pour Point °C Predicted Mousse Viscosity . Viscosity . Refined . Cut#1 % &
Onset at Temperature °C ;J
AIRILE, BP | 43,2 . -12 . | 2,54 . 20 . no | 23
AL RAYYAM, BP 24,5 -15 63,9 20 no 13
ALAMO 23.3 -6, 7 80,36 38 no 1
ALASKA MORTH SLOPE 26.8 -2 o] 42,4 a8 no
ALASKA NORTH SLOPE, OIL BG4S 27.5 17,8 ss e
ALAZAN 21.3 -6, 7 177.74 38 no 4
ALAZAM MORTH 43,2 1.7 2,91 38 no 2
ALEA 20 -30 259 25 no i
ALBA, STATOIL 19.4 -35 FR.E S0 no
ALBERTA SWEET MIKED BLEMD 37 S8 26 55.9 o no 1 ]
l 4] i ] [+ ]—
Observed Mousstspgprﬁﬁ)t Day 1 (Jan 1) - 15 10:45am
l Use Custom Oil J [ Cancel Jl oK J

In this example the onset of emulsification is set to Day 1 (Jan 1) at 10:45 am.
Custom Oil
Custom oils can be added for a ROC simulation.

Click on the Use Custom Qil button.

Qil Settings ]

Mame
CAPL s 10 Use Specific Gravity
Yiscosity cStat F v
Pour Point {if known A i )
((optionalg HE o o ! =
Okserved Mousse Onset Unknown v
foptionaly
Fredicted Mousse Onset at % evaporated
foptionaly

Distillation Cuts  Edi
{optionaly

Refined [ ]

l Use Oil from Database J l Cancel ” 0K J

The required information to be entered for a custom oil includes:
Oil Name
API Gravity (or Specific Gravity) - An oil or other product with an API of 10 or
more degrees floats on fresh water; a product with an API of less than 10 degrees
(e.g., bitumen) sinks in fresh water. The Specific Gravity of fresh water is 1; an
oil or other product with a Specific Gravity of greater than 1 sinks in fresh water.
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An oil or other product with a Specific Gravity of less than 1 floats on fresh
water.

Viscosity - Viscosity is a measure of a fluid's resistance to flow. Viscosity
influences the efficiency of mechanical recovery (skimming) as well as dispersant
and burning operations.

Viscosity Reference Temperature

Refined — Check this box if the oil is a refined product. Leave unchecked for
crude oils.

Optional information for entering a custom oil includes:
Pour Point - "Pour Point" is not used in ROC's weathering calculations, but is
compared to the "Water Temperature" in the "Environment Settings" tab. A User
Alert is issued when the Pour Point is within 2 degrees C of the Water
Temperature.
Observed Mousse Onset — This can be entered in one of two ways; the date and
time of observed mousse onset, or the predicted percent evaporation of the oil at
mousse onset.
Distillation Cuts - Crude oils are typically characterized by distillation (increasing
the temperature of the oil while measuring the percentage of oil remaining). A
crude oil is a complex mixture of many hydrocarbon compounds, which differ in
their boiling points. In the process of fractional distillation, the temperature of a
crude oil is increased (with pressure controlled). As the temperature increases, the
hydrocarbon compounds that make up the oil are progressively vaporized. The
compounds with lower boiling points vaporize first, followed by those with higher
boiling points. Those vaporized compounds, called "fractions" or "cuts"" are
condensed within the distillation column and then can be further analyzed.
Distillation produces a series of paired measurements of temperature and percent
of oil remaining ("distillation cuts").

Click on Distillations Cuts Edit
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Please Enter Qil Distillation Cuts X

Lnit of Yapor Temperature | o0 | »
Cumulative % Wapor Temp. Cumulative % Vapor Temp. Cumulative % “apor Temp.
1 B. 11
2 7. 12
3 g 13
4 9. 14
] 10. 15
Cancel 0K

Up to 15 pairs of distillation cuts can be entered; a cumulative percent and the vapor
temperature for that cumulative percent. It is necessary that both values of each pair be
greater that the values of the previous pair entered.

Custom Mechanical System

Custom response systems for skimming can be created by modifying the default values
displayed when selecting Add New Mechanical System under the Mechanical Tab.
Although some default values are provided for custom response system configurations,
this model is best run with operational knowledge of response systems.

Mechanical System =

System Specs Offleading Start / Enc Efficiencies

Marne Choose existing mechanical system

Speed Kt i =% W kt
% Decant /s 0%
Swath Width | g v | <& e ft
Onhoard Storage bbl v | L5 100 bhbl
Mameplate Pump Rate apm | %% 100 gpm
Decant Pump Rate gpm v | =% 160 gpm

Cancel Next

This is the default Mechanical System Specs window.
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Mechanical System ES

System Specs Offloading Start / End Efficiencies
Discharge Pump Rate apm v = 160 gpm
Offload Time 0 min
Transit Time /s 0 min

OmMoad To  (s) Shore-based Facilty
() Barge or Secondary Storage

Barge Arives On | pay1 (Jan1y | v B:30am

l Cancel Jl Prev Jl Next J

This is the default Mechanical System Offload window. Start/End times for the
simulation are defined in the Scenario Tab. Default Start Time for each day of the
simulation is time of sunrise. Default End Time for each day of the simulation is time of
sunset. Users will need to specify the arrival time of each system on its first day of
response based on spill location, notification time, mobilization time, and travel time to
the spill site.

Mechanical System )

System Specs Offloading Start / End Efficiencies

Skimmer Group ) Group s () Group B (s) Group

Throughput Efficiency 5 wo%

Recovery Eficiency () ROC high value
(=) ROC nominal value
i) ROC lowe walue

I Usemy own value 0

l Delate H Cancel “ Prav Jl Finish J

There are three choices for Skimmer Group. The Skimmer Group with the highest
Recovery Efficiencies, Group A, includes the oleophillic skimmers — drums, disk, brush,
belt, and rope-mop. The intermediate group, Group B includes paddle belt, fixed
submersion plane, and moving submersion plane. The Skimmer Group with the lowest
Recovery Efficiencies, Group C, includes air conveyer, wier, direct suction, and vortex
skimmers (see the Skimmer Recovery Efficiency diagrams earlier in this document or in
ROC Help).
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The ROC Default Throughput Efficiency for skimmers is 75%.

Recovery Efficiency can be estimated by ROC for each one-hour Calculation Interval
based on Skimmer Group, wind speed, and viscosity. For ideal recovery conditions
select Recovery Efficiency, ROC high value. For intermediate recovery conditions select
Recovery Efficiency, ROC nominal value. For marginal recovery conditions select
Recovery Efficiency, ROC low value.

Custom Aircraft Dispersant System

There are two choices for adding custom dispersant application systems; Add New
Aircraft or Add New Vessel under the Dispersant Tab.

System Specs Spill Site ' t E E E
MNarne Choose existing dispersant system
~ Bwath W\dth\ R v | &5 15 7 (30 75 200 Tt
(min, in use, max)
Ap?li.c,atfn,?pff.q. Kt v | L5 iy 74 30 100 200 kt
Pump Ratf | apm » | £5 s 10 500 gpm
Paylnad | gal v | & so0 gal
Max Operating Time /s 1hr
Transit Speed | g - il 100 Kt

| gancel || Next

This is the Aircraft Dispersant System Specifications window. The first step in adding a
custom system is to enter a Name for the system.

For Swath Width, enter the minimum value, the maximum value, and some intermediate
value to use in the simulation. Do the same for Application Speed (this is the speed of

the system while spraying).

Enter a minimum and maximum Pump Rate. ROC will adjust the Pump Rate to attempt
to achieve the Dosage.

The Payload is the volume of dispersant carried on-board the application system.

The Max Operating Time is the time in hours that the system can operate before it returns
to the staging area including some reserve time.

Enter the Transit Speed, the speed from the staging site to spill site and on the return.

Click on the Spill Site Tab
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System Specs Spill Site Staging Area D
One-way Transit Distance nmi - | L5 4] nmi
Average Pass Length nmi - = 4 nmi
Approsch Distance o o &5 s nmi
Departure Distance o - 05 nmi
Reposition Speed Kt - 100 kt
Time to Complete U-turn 5 min
Directionality of Passes | Bidircctional | | Unidirectional

| Cancel ! Prev Jl Nsle

Staging Location

Approach

Representative Bi-Directional Dispersant Spray Pattern

Enter the One-way Transit Distance from the staging area to the spill site.
Enter the Average Pass Length. This is the length of each spray pass over the oil slick.

Enter the Approach Distance. This is the distance used by the system to descend to spray
altitude and line up for the next spray pass at Reposition Speed.

Enter the Departure Distance. This is the distance used by the system to ascend from
spray altitude at Reposition Speed and prepare for a U-turn.

Time to Complete U-turn. This is the time in minutes for the system to make a U-turn in
preparation for another Approach or Departure.
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Select Bidirectional or Unidirectional for Directionality of Passes. Unidirectional means
that the spray passes are always in the same direction. Bidirectional means that
dispersant is sprayed in both directions (see graphic above).

Click on the Staging Area Tab or Next.

System Specs Spill Site Staging Arca Start/ End Efficiencics
Takeoff/Landing Time 75 25 min
Time to Load Fuel o 20 min
Time to Load Disy 20 min

Loading of Fuel/Dispersant @ Simultaneous @ Separate

Delete H Cancel “ Prev H Next Jl Finish J

This is the window that contains information about activities at the Staging Area —
Takeoff/Landing Time, Time to Load Fuel, Time to Load Dispersant, and an indicator if
Loading of Fuel/Dispersant is to be Simultaneous or Separate. If the selection is
Simultaneous, ROC uses the greater of the Time to Load Fuel and the Time to Load
Dispersant as the time to reload. If the selection is Separate, the two times are added
together as the time to reload.

Click on the Start/End Tab or Next to Continue

System Specs Spill Site Staging Area Start/End Efficiencies

Arrival Date Day 1(Jan1) » Set Times to Sunrise/Sunset

6:302m - 6:45pm

@ Spill Oocurs

6:302m - 6:43pm

6:30am - 6:45pm

6:30am - 6:45pm
@ Simulation Endk.

l Delete H Cancel H Prev Jl Next Jl Finish J
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Upon entry to this window, the entire simulation is displayed with each day on a line.
Red dots indicate the time the Spill Occurred and the Simulation End Time.

The user will need to specify the date and time that the aircraft dispersant application
system is loaded with fuel and dispersant, and is ready to take off from the Staging Area
for the first dispersant application. For subsequent days, the Start Time is set to sunrise
and the End Time to sunset (these are default values that can be changed). Note that the
End Time refers to the end time for spraying. Spray aircraft may travel back to the
staging area in darkness.

Click on the Efficiencies Tab or Next

System Specs Spill Site Staging Area Start/ End Efficiencies [=':

Dispersant Efficiency @ ROC high valuc
=) ROC nominal value
2 ROC low value
_) Use my own value

Dispersant-to-0il Ratio S 1: (20

Dosape ») Use ROC-recommended value

Use my own value

| Deiete || cancel || Prev || Finish |

The default for the Dispersant Efficiency is the ROC nominal value. The default for the
Dispersant-to-oil Ratio (DOR) is 1:20. Check with the specific dispersant manufacturer
for the recommended DOR. The default Dosage is 5 gallons of dispersant per acre of oil
slick. ROC will attempt to match the specified Dosage by changing the system Pump
Rate within the minimum and maximum specified on the Aircraft Systems Specs
window. Refer to Chapter 2 or ROC help for further guidance on Dispersant Efficiency,
DOR, and Dosage.

Click Finish to complete your custom Aircraft Dispersant application system.

Custom Vessel Dispersant System

Move the cursor over the Dispersant Tab and click on Add New Vessel.

62



Chapter 3: Other Features of ROC

System Specs Spill Site / Staging r='|
Vessel Name Choose existing dispersant system
Swath Width [ f v | s L S 50 100 ft
Application Speed | Rt v | L5 7y 05 2 30 ket
Pump Rate | gpm v | L5 AN 1 800 Epm
Payload | gal v| =@ s00 edl
Max Crperating Time A 1 hr
Transit Speed kt v | s 2 kt

| Cancel || Next |

This is the Vessel Dispersant System Specifications window. The first step in adding a
custom system is to enter a Name for the system.

For Swath Width, enter the minimum value, the maximum value, and some intermediate
value to use in the simulation. Do the same for Application Speed (this is the speed of

the system while spraying).

Enter a minimum and maximum Pump Rate. ROC will adjust the Pump Rate to attempt
to achieve the Dosage.

The Payload is the volume of dispersant carried on-board the application system.

The Max Operating Time is the time in hours that the system can operate before it returns
to the staging area.

Enter the Transit Speed, the speed from the staging site to spill site and on the return.

Click on the Spill Site/Staging Tab
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Syl Speia Spill Site f Staging Start/ End

One-way Transit Distance nmi v | /s 10 nmi

Spraying Mode |, Continuons (| Discontinuous
& o

Time to Load Fuel 0 min

Time to Load Disg

5 0 min

Cancel “ Prev Jl Next J

Enter the One-way Transit Distance from the staging area to the spill site.

ROC has 2 Spraying Modes for vessel dispersant application systems, Continuous and
Discontinuous. In certain oil slick configurations it is possible to spray continuously
without stopping the spray to reposition in the slick. For other slick configurations it is
sometimes more efficient to make a spray pass across the oil slick, turn off the spray, and
make a U-turn to reposition before making another spray pass. When Spraying Mode
Discontinuous is selected, Average Pass Length and Time to Complete U-turn become
active for data entry.

At the staging area ROC will use the greater of the Time to Load Fuel and the Time to
Load Dispersant as the time to reload.

Click on the Start/End Tab or Next to Continue

System Specs Spill Site / Staging Start/ End Efficiencies

Arrival Date Day 1(Janl) @+ Set Times to Sunrise/Sunset

Jan 1

iy 8:00am - 4:45pm
@ Spill Cocurs

Jan 2
8:00am - 4:45pm

Jan 3

8:00am - 4:45pm

Jan 4
B:0am - 4:45pm
@ Simulation Ends

l Cancel H Prev “ Next J
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Upon entry to this window, the entire simulation is displayed with each day on a line.
Red dots indicate the time the Spill Occurred and the Simulation End Time.

The user will need to specify the date and time that the vessel dispersant application
system is loaded with fuel and dispersant, and is ready to depart from the Staging Area
for the first dispersant application. For subsequent days, the Start Time is set to sunrise
and the End Time to sunset (these are default values that can be changed). Note that the
End Time refers to the end time for spraying. Spray vessels may travel back to the
staging area in darkness.

Click on the Efficiencies Tab or Next

System Specs Spill Site / Staging Start/ End Efficiencies F’!
Dispersant Efficiency ROLC high value
«) ROC nominal value
) ROC low value

Use my own value

Dispersant-to-0il Ratio —_—f 1: |20

Dosage w) Use ROC-recommended value

() Use my own value

| Cancel |1 Prev | | Finish |

The default for the Dispersant Efficiency is the ROC nominal value. The default for the
Dispersant-to-oil Ratio (DOR) is 1:20. Check with the specific dispersant manufacturer
for the recommended DOR. The default Dosage is 5 gallons of dispersant per acre of oil
slick. ROC will attempt to match the specified Dosage by changing the system Pump
Rate within the minimum and maximum specified on the Vessel Systems Specs window.
Refer to Chapter 2 or ROC help for further guidance on Dispersant Efficiency, DOR, and
Dosage.

Click Finish to complete your custom Vessel Dispersant application system.
All in-situ burn systems created in ROC are custom and were described in Chapter 2.

The ROC Report Tab

ROC captures detailed input and output information for each simulation and displays this
information in the Report Tab.

Click on the Report Tab
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Welcome to ROC Mass Balance System Performance Weathering Report

User Alerts

Ajr Tractor AT-2028 or F, 380 gal fusl on C 4: Water content could make chemical dispersion of the emulsion difficult

Ajr Tractor AT-8024 or F, 380 gal fusl on Cl 5 Water content is kely to make chemical dispersion of the emulsion difficult to impossible
Alr Tractor AT-80248 or F, 380 gal fuel on Cl 6 Water content is likely to make chemical dispersion of the emulzion difficult to impossible
Ajr Tractor AT-8028 ar F, 380 gal fuel on Cl 7: Water content is highly likely to preclude successful chemical dispersion of the emulsion
Burn System 1 on CI 7: Wister contert is likely to make ignition of the emulsion difficult to impossible

Ajr Tractor AT-8028 or F, 380 gal fuel on C] 8 Water content is highly likely to preclude successful chemical dispersion of the emulsion -

[ |

Simulation Report

View: (o) Scenario Summary () Interval Detsils () Entire Report | Print |

User Alerts will be displayed at the top of the report accessed by the Report Tab. The
number of user alerts for the simulation is displayed at the upper right corner of the
Report tab. User Alerts are generated for several conditions, including when the Total
Fluid Recovery Rate (TFRR) exceeds the Nameplate Recovery Rate of a skimmer, when
water content reaches values which in general might significantly impact the efficient
recovery/transfer, burning and chemical dispersal of oil, and when the Pour Point of the
oil is within 2 degrees C of the water temperature.

When the TFFR exceeds Nameplate for a skimmer, ROC will create a User Alert and will
also re-compute the Throughput Efficiency (TE) for the current Calculation Interval for
the specific skimmer so that the TFRR equals the Nameplate.

In the case of excessive water content, recognize that a specific system being simulated
may work well beyond that value.

The Simulation Report is available in three different content categories; Scenario

Summary, Interval Details, and Entire Report. The Scenario Summary Report contains
all the user input data for the simulation.
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Simulation Report

View: \#) Scenatio Summary () Interval Details () Enfire Repart | Print |

- Scenario Settings =)

Seenatio Mame: Scenatio 1
Description: (not provided)
Default Units: English
Davlight Savings: No
Time Zone: -8 UTC
Latitucle: 45.32 N
Longitude: 125.72 W
Simulstion Start: 014012011, 9:00am
Simulation Enct: 010472011, 11:00pm
Default System Cperational Times:
Jan 1: 8:00am - 4:45pm
Jan 2 8:00am - 4:450m
Jan 3 8:00am - 4:45pm
Jan 4: 8:00am - 4:45pm

T

- Environment Seftings

The Interval Details Report contains everything that that occurs in each Calculation
Interval.

Simulation Report

View: ) Scenario Summary (=) Interval Details () Entire Report Print

| J

= Interval #25 (Jan 2,9 am)

Oil Remaining: 3241 bhl

Qil Remaining: 3241 bhbl

il Thickness: 0.0347 in

Qil Wiscosity: 16412

wind Speed: 11.50778 mph

Wigter Content in Emulsification: §1.57%

- Mechanical System: Responder Class

Calculating interval variables

Encourter Rate: 576 galimin

Recovery Efficiency: 20%

Throughput Efficiency: 75%

MOTICE: Total Fluid Recovery Rate is grester than MNameplate Pump Rate, recalculating Throughput Etficiency

[4

The Entire Report combines the Scenario Summary Report and the Interval Details
Report.
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Glossary

ADIOS Automated Data Inquiry for Oil Spills, a NOAA
oil weathering model.

Cascade Time Response systems are frequently located outside
the immediate area of an oil spill. They are said to
be “cascaded” from their home base to the
location of the spill.

Constant wind Wind that is blowing steadily at a particular speed
from a particular direction, in the case of ROC,
over the duration of the simulation.

Decant The process of removing recovered free water and
discharging back into the sea.

Dialog box A window that ROC presents to you, in which you
enter information or choose options.

Entrainment Loss of oil under a boom

Mass balance At any point in time, the sum of all the losses of
oil due to weathering (evaporation, natural
dispersion) and response plus the amount of oil
remaining is equal to the amount of oil initially
spilled. This can be displayed in volume units or
as a percentage in a time-dependant chart, a table
or a pie diagram.

Non-weathering pollutant A pollutant type that does not change chemically
or physically over time in the marine environment.
Over flight An airplane or helicopter flight over a spill area to

determine the location and extent of the spill.

Age of Oil at Collection Points ~ The number of hours the pollutant has been in the
water before response.

Start New File To reset or restart ROC with different initial
conditions.
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Run duration

Scenario

Sortie

SSC

Weathering

Variable wind

Glossary

The length of the ROC simulation. The maximum
ROC run duration is 5 days.

A description of how much, and what type of oil
has spilled, the current environmental conditions
and the response assets assigned to combat the
spill.

A sortie, as used in ROC, consists of all the
actions necessary for a dispersant application
system to apply one payload of dispersant.

NOAA Scientific Support Coordinator.

Physical and chemical changes that a pollutant
undergoes while it is exposed to the environment.
In the marine environment, a pollutant can change
its density, viscosity (resistance to flow), rate of
evaporation and dispersion into the water column,
and the rate at which an oil-in-water mixture may
form.

Wind that is changing speed over time. ROC does
not make use of wind direction.
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