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BACKGROUND « Computer simulations enable user to

test multiple strategies under different
conditions within minutes from an office
environment

 Benefits FOSC, State, Facility Owners,
Public, Natural Resource Trustees, etc.

 ACPs Include Geographic Response
Plans or Strategies.

e Challenges of physically testing
these strategies:

|

Man hours

Safety risk
Social distancing requirements
Regulatory consultations
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Limited environmental
conditions

Containment of an oil spill with a boom on the Kalamazoo River, 2010. Photo from www.oilandwaterdontmix. com.



NUMERICAL MODELING OF RESPONSE STRATEGIES
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ENVIRONMENTAL DATASERVER (EDS): CURRENTS
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e | ocal, Regional, & Global
Datasets Available

. Critical input to trajectory and fate "
model
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ENVIRONMENTAL DATASERVER (EDS): WINDS

e Model Forecasts
e Measurements and Observations

e | ocal, Regional, & Global Datasets
Avallable

e Critical Input to trajectory and fate
model

e Spatially- and temporally- varying
» Downloaded for extent of simulation
» Wind speed by color

Great Lakes Coastal Forecasting System (GLCFS)
Finite Volume Coastal Ocean Model (FVCOM) Winds
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Ottawa®
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WIND DATA



‘ Model can provide:
e OIl particle characteristics
* Floating surface oll

o \Water column concentrations
e Shoreline olling

o Evaporated hydrocarbons J

/
OILMAP SOFTWARE




MODEL OUTPUTS

B Ol Spill Model Weathering Information = |
hickness Area Print
- y Surface Oil Viscosity for SAN FRANCISCO_Boom1
B4 Oil Spill Model Weathering Information o] - e |
Fates Viscosity Thickness Area Volume Options Print g s ///-\rv/- \—-\_,_\__\__MA
£ 2000F l
Mass Balance for SAN FRANCISCO_Boom1 il // i
> ; |
e | — {I— S (S 1000 : /’// |
2400 Surface Water Column Ashore Evaporated Degraded S0E — |l
_j_l_l'—gg—ﬂ-'!"T‘—ll-_J P S h e (s 1 |
’ 0 5 10 15 20 25 30 35 40 45 50
Time [(hours)
2200
B Gl Spill Model Weathering Information = |
2000 ty Area Print
Surface Qil/Mousse Thickness for SAN FRANCISCO_Boom1
1IISTIETTSAIIE AT . ALt e
)
1600 2.0+

Thickness (mm)
o

-k
=1
= i

NA

e LIy Jrnrygrrrguened I]l‘|][ 0 L

N~ — )
1000 o 0 Iljsl 1'{1lI ]1i5| z'-nltllzislllT:*ju*l _'3:'5.|1_II;5:| | Ia?ﬁll 50
Time (hours)
800 |
' IIIIIIIIIIIIIIII ing Information
600 sity ea Print
Surface Area Exceeding 0.1 g/m? (~0.1um) for SAN FRANCISCO_Boom1
400 6 M i
3
|
200 . r” M |
— N L
(_‘___i__r"______i,_ll___{___‘__t__:___L, — sl N e T S o — E: - e e i | 53_ / NS ‘\\r/_/’ |
0 5 10 15 20 25 30 35 40 45 50 2 ; / NV |
Time (hours) _/ |l
] | 1 1 ] ] | 1 I 1 1 ] | [
B : 10 15 20 2 ) 3 P p P
Time (hours)

g

Py Tr a.JeCtO ry M ap S PS AII TempOr a”y and mei Emm VGIL;efoch:usse on Surface fquN FRANCISCO_Boom1
e Mass Balance Spatially-Varying S ——
e Surface Area, Viscosity, < Plots, graphs, tabular data, —

E
il

g

e 8 B

2

Total Volume- Oil & Water (m?)

-
Volume, Thickness SHP, and KML exports L . . :

OILMAP OUTPUTS



_—

.. ' - I .

— _..‘.I. y L !
—---f‘-

— _....._.._,_.-_

- _ﬁ___;-\__q...-.

T -Sttu:Bummg

——:—-

RESPONSE ACTIVITIES
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Examples of OILMAP Testing of

ACP Geographic Response

=

Strategies
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COMPUTER MODELING OF RESPONSE STRATEGIES
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Boston Harbor 4.5 hours after oil was discharged.
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COMPUTER MODELING OF RESPONSE STRATEGIES

L | Z e z : ==, = = :
— , . ' Tobin y | —Condor$ ' ot : - 7
Boston1-Booming 1 Day 15 hrs 45 mins \ ‘ - NJI 2 i'al | ondoSrey\” /- VY | 71W o2 |
- — — + — -": —_—
4238 N | /}4‘_/— | . | Q
| _ 3 T X _
™ Cambridge IEast Bosto\n/{ | Winthrop =~ * OILMAPTRJ.KEW A -
- MA 2 ] -_ « . ey #/‘\\ , : ‘qﬂ.ﬂ_‘m. Street - OILMAP
o 2 . _ y - (mm)
A o L Dana Hill N ) ‘\‘f“\ ) M - . Heavy Fuel Oil - FPL
’ v S 4 : i \ — . — AR . A .
[: Irjlj:dqp N L;'nl-"i-_'r..lllflf Jf : *\\ \\:: - (_U:.i-fqi.' Sl.lffﬂce OII
- : & ~ R == ——l =/ Hill Shoreline Oil
S i Can P i ' _ . = e s U 97m
- g .0 Hil | 4 - = - Surface Swept Area
- .‘.-_ frh N _..,,, _ e 16 Tu -_'_ . 3 llT':‘.'i.-rm' L \ I, Entrained O
4236 N > - d - 'Y bl
} 100 s - = ~ Airport 7 S
. p 1 : s
44 Tm Color Ke | 23
41 |BOSTON1-BOOMING.SLL <
righton Surface Thickness
(mm)
, Heavy Fuel Oil - FPL
Ualkyrie g 00004 -> .0003
; . _ | LTS e = 0003 -> .005
> e - e e 005 -> .05
' :' 5 Jﬁ.[;l W .-_i:jﬁf":*r;prﬂ:-r«-—- ﬁ{'rji::f:‘*;r;{rfg?ﬁ 05 -2 2
SUSLUIN - '--r_-__-‘_.r h_’_;Er___I.IhF.I‘r' I.-_[..r 02 -
- -
&
L AN
J‘.} )
*.::-.‘- .
r:';lxw -
-~ * "
ng [slon | — -
. = T
- af\) o Y ¢
0% 2§80 Vany flo
2 -t L~ ~ . '8
o QF . ,.if g : By é
\.'\."Jl" ..._1{' . . .
W 1-._4,—-- - b " }
' ) ~ e s \ : :. ._a
Jamaica Plain o e *‘r
- Wa,”
Mount z W, "E
11";'1‘:7"1i1f :““ ¢ - *hE-'J & 5 }FE.TI’?P‘”III’I. .1:.1.'#_ \ .f)r":.;' j-'.‘" | ‘4%;; -
Hill ST Pork AR o €95 e ” [1.1km
Ei.Mm - Laci i, 4’ 3 — 4 . #" " - - \ : o | %
o — S Fr—— YT
‘2'3 " HI"* m d % al .._lll J?J::.ﬂ >3 t: . 1..{‘\‘" | ‘6 Nm

U

Pt nnrrnrnnnnrrernnnrenernnnnrrrrrnnrrrrnnrnrnrrnrrnrrrrrrnrrrrrrrrrrrrrrrrnrrrrrrrrrrrrrrr e e e e e

172018 12:00:00 PM |Z[ 10/3/2018 3:45:00 AM |4||4|||-||1p||p[ 10/3/2018 9:00:00 Al

Boom deployed at the mouth of Boston Channel and Reserved Channel captures oll.



COMPUTER MODELING OF RESPONSE STRATEGIES
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Several boom deployments along the Neponset River divert the oil from traveling further

up the river, although there is shoreline oiling at the mouth of the river.
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COMPUTER MODELING OF RESPONSE STRATEGIES
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COMPUTER MODELING OF RESPONSE STRATEGIES

Shoreline Impact: No Booming
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COMPUTER MODELING OF RESPONSE STRATEGIES

Shoreline Impact: Booming High Priority Areas in ACP
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COMPUTER MODELING OF RESPONSE STRATEGIES

Shoreline Impact: User-Adjusted Boominc
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COMPUTER MODELING OF RESPONSE STRATEGIES

Shoreline Impact: User-Adjusted Booming + SKImming , <.« | ouisiana
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COMPUTER MODELING OF RESPONSE STRATEGIES

Mass Balance for User-Defined Booming + Skimming Scenario
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COMPUTER MODELING OF RESPONSE STRATEGIES
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COMPUTER MODELING OF RESPONSE STRATEGIES
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RPS COORDINATION WITH U.S. COAST GUARD

 OILMAP provides the unique capabllity of testing
response strategies, including booming, skimming,
and dispersants.

 OILMAP iIs currently being used by CG Exercise
Support Team for all PREPEX and by select
Northeast/Mid-Atlantic Districts and Sectors for testing
GRS (D1, D5, CGA, and Sector Long Island Souna).

« RPS and CGA worked with Districts and Sectors and
established cadet academic projects to test GRS
around the country since 2019, including District 9.

 RPS briefed CG-MER In January 2020 on OILMAP
tool and recelved support for field implementation.
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U.S. COAST GUARD AND COMPUTER SIMULATIONS

 Meets requirements of CG-MER Manual for
Geographic Response Strategy (GRS)
Validation Levels 1 and 2.

e “Supplemented with computer simulations.”

Validation - :
Name Description Requirements
Level
Evaluation of GRS data by
subject matter experts
(1.e., natural resource
trustees) in an office or All data should attain Level I
I Desktop . b
workshop setting. validation.
Can be supplemented with
computer simulations.
Deplovment of subject
matter experts to specified
geographic area. Visual
inspection of operational
Vicual environment and Targeted for moderate to
I1 i . verification of tactical high-risk areas where a
Confirmation g . : .
strategies. No equipment dlegree of uncertainty exists.
deplovment.
Can be supplemented with
Deplovment of identified | Targeted for inconclusive
: equipment to verify ifs Level II validation strategies.
Equipment e g e
II1 performance in the Performed in high-risk areas
Deplovment : . : :
specified operating where rapid and efficient
environment. response 1s crifical.
Deplovment of all
Full Scale appropriate response :
i : : As dictated by the area
I\ Exercise personnel and equipment exercise desion/ohiectives
(FSE) under an area full scale siob) '
exercise setting.
Deplovment of all
: : appropriate response
\ Incident PPTOR P Real world event.

personnel and equipment
for an actual incident.
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Table 4-1: Geographic Response Strategies (GRS) Tiered Validation Levels




BENEFITS OF GRS TESTING WITH COMPUTER
SIMULATIONS

e Quickly evaluate a wide range of response activities.

e Assess each response strategy under varying environmental
conditions (winds, currents, temperature, salinity).

 Make edits to response strategy based on model results and
re-test.

« Compare and assess all strategies.

» More cost-effective, safer, and more efficient than field
deployments.

e Better preparation for incidents for inclusion in the ACP for
use by all responders.
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CONCLUSIONS
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