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Fw: submerged plume studies 
----- Forwarded by Mark K sogge/DO/USGS! DOI on 09/ 10/2010 02:50 PM - ---­

From: Mark K sogge/OO/USGS/OOI 
To: christopher R sherwood/GD/USGS/OOI@USGS 
Date: 06/04/2010 08:39 AM 
Subject: Fw: submerged plume studies 

Hi chris, 

Robert pavia - one of the leads for the 
your simulation on to CJ Beegle- Krause. 
open the door for you to contact eJ, if 

Mark 

Mark sogQe 
2255 Gemlni Drive, Fl agstaff, AZ 86001 
Cell: 928- 606-1286; FAX: 928-556-7266 
mark-sogge@usgs.gov 

Brooks Mccall analysis team - passed 
See his message below. It appears to 

int erested. 

Forwarded by Mark K sogge/ DO/ USGS! DOI on 06/ 04/ 2010 10 : 37 AM ---- ­
From: Robert.pavia@noaa.gov 
To: Mark K sogge <mark_sogge@usgs.gov> 
Cc: CJ Beegle-Krause <eJ.Beegle-Krause@noaa.gov> 
Date: 06/04/2010 09:58 AM 
subject : Re: Fw: submerged plume studies 

Mark, I am passing this information on to CJ who is our lead for conducing 3- d 
simulations of the oil release. The woods whole team should not hesitate to 
contact eJ . SINTEF has also be doin9 3-D simulations under contract to BP. It 
will be important to l ook a simulatlon in the context of the data to both 
validate our intuition about what the data are telling us and to verify the 
model outputs. 

Thanks for passi ng this information to us. Bob 

- - - - - origi nal Message -----
From: Ma r k K sogge <mark-sogge@usgs.gov> 
Date: Friday, June 4, 2010 7:02 am 
Subject: Fw: submerged plume studies 
To: Robert Pavia <Robert.pavia@noaa.gov> 

> Hi Robert, 
> 
> when the Brooks Mccall team was getting underway, I called Chris 
> sherwood 
> - one of our USGS scientists at woods Hole who does a lot of ocean 
> modeling. He was very interested in the team's activities, and 
> of fered to 
> be of service in any way possible. 
> 
> I just recei ved t hi s email from Chris, transmitting a demo simulation . 
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Fw submerged plume studies -- -
> I 
> don't know if this is of i nterest to the Brooks Mccall team, but 
> thought I 
> would pass i t on to you in case you wan t to bring i t fo rward. You 
> 
> better suited than I to determi ne its relevance to the t eam, or its 
> potenti al future use. 
> 
> Mark 
> 
> Ma rk sog~e 
> 2255 Gem, n; Drive, Fl ags t aff, AZ 86001 
> cel l: 928- 606- 1286; FAX: 928- 556-7266 
> mar~sogge@usgs .gov 
> 

are 

> ---- - Forwarded by Ma rk K sogge/ oO/ USGS/OOI on 06/04/2010 08:57 AM - -- - -
> 
> From: 
> Christopher R sherwood/ GO/USGS/OOI 
> To : 
> Mark K sogge/ oo/ uSGS/OOI @USGS 
> Cc: 
> rs ignell @usgs.gov , sonya A JOnes/WRO/ USGS/OOI@USGS, walter 
> Barnhardt/Go/uSGS/ OOI@USGS, John W Haines/GD/uSGS/DOI@USGS Richard Z 
> 
> poore/ Go/ USGS/DOI@USGS 
> Date: 
> 06/ 04/2010 06:18 AM 
> subject : 
> Submerged pl ume studies 
> 
> 
> Hi Mark, 
> 
> Attached is a demo simulation of a cloud of neutrall y buoyant 
> particles 
> re leased at t he bl owout si te with an i nitial depth of 800 m (red dot) . 
> The 
> i nti al cl oud had radia l spread of 2000 and a ve r t ical spread of 100 m. 
> The 
> particle s were advected with the 40 current field provided by Ru oy;ng 
> 
> He'sNC state SABGOM simul at ions using the ocean model ROMS, plus 
> random 
> motions t hat correspond to the vertical and hori zontal dispersion 
> esti mated by the model (or guessed at). The animation simply shows 
> fou r 
> different 3D vi ews of t he same fiel d of 1000 particles at hourly 
> i ntervals. Note huge vertical exagge ration and truncated vert i cal 
> axis. 
> The cloud moved a net of - 10 - 15 nau t i cal mi l es over 5 days , but you 
> can 
> see that t he velocity varied. I am wor ki ng on a longer s imulation, but 
> it 
> wil l require some mi nor code changes. 
> 
> The simulation was performed using LTRANS, original l y developed by 
> Elizabeth North at univ. Ma ryland - Horn Point for larval tran sport, 
> and 
> slightl y modified by her programmer (Zack Schlag) and USGS for this 
> case. 
> The simulations were done by grabbi ng model output from the on- l i ne 
> repository mai nta i ned by NC State (thanks in part to USGS develo pment 
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Fw Submerged plume studies ---
> 
> efforts by Rich signell for USGS projects and the NOAA IODS project). 
> Thi s 
> approach means we could run this type of simulation for a variety of 
> cases 
> (release points, release times, particle characteristics), and force 
> i t 
> with various models, including fore cast models and long - term hindcast 
> 
> statistics (e.g., the PQM runs done by oey). 
> 
> particl e behavi or in LTRANS can vary, depending on par t i cle age, 
> ve rt ical 
> location, and ambient water properties, including water temperature , 
> salinity, density, and light. so, for exampl e, t his approach mi ght be 
> able 
> to simulate the ri se velocity of oil droplets wi th a specific size and 
> 
> den sity, and allow either of those properties (and therefore ri se/fall 
> 
> velocity) to vary wi t h age. 
> 
> AS I said i n our phone conversation, t here are two approaches t o this 
> ki nd 
> of particle transport s i mul ations. LTRANS takes a Lagrangian approach: 
> 
> gi ven 4D fields of velocity, mixing, and wate r pro\,erties, it tracks 
> particles. Another approach is to calculate partic e locat i ons at t he 
> same 
> time that the other properties are bei ng modelled ... this i s how 
> t emperature, salinity , and other tracers are moved wi t hin an ocean 
> model . . . . some call thi s an Eulerian approach. There are differen t 
> advantages to bot h app roaches, and Scott Peckham (univ. colorado and 
> part 
> of t he CSDMS project) is tryi ng t o instigate NOAA RAPID funding for 
> both 
> of t hese approaches. 
> 
> LTRANS is an open- source model (as all good models should be) and 
> could be 
> enhanced to simulate far - field behavior of oil, gas, hydrate, 
> di spersant, 
> and drilli ng mud particles, using some CDOG or oeepBlow algorithms. 
> This 
> could be done as a purely government effort using a NOAA or Navy model 
> to 
> force i t (bad idea) or as a collaboration with U. Maryland, NC state, 
> and 
> other academic model l e r s (better i dea). I t is quite reasonable to 
> i ni tiate 
> real particle simul ations now, but there is al so work to be done to 
> improve LTRANS performa nce, incorporate the correct parti cle behavior , 
> and 
> validate the model against test cases and ongoing measurements. 
> 
> I think we should also support development of t he Eulerian approach, 
> in 
> coll aboration with the ROMS developers at Rutgers . ROMs ha s very good 
> 
> advect ion schemes for movi ng particles both horizontal l y and 
> vert icall y, 
> and several sophi sticated t urbul ence submodels for charact e(izing 
> mi xing. 
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• 

> My suggestion is the 
> 

Fw submerged plume studies --­
Hernan Arango (in charge of ROMS code at Rutgers; 

> also an open- source model) should collaborate with USGS and experts on 
> 
> droplet behavior) to develop ROMS routines that should be run using an 
> 
> established Gulf of Mexico forcing setup (e.g., the NC State model). 
> 
> please pass this along to your submerged plume group for 
> consideration , 
> and gi ve me a shout i f you have any questions. 
> 
> Thanks, Chris 
> 
> 
> Christopher R. sherwood <csherwood@usgs.gov> 
> U. S. Geological Survey, coastal and Marine Geology 
> 384 woods Hole Road, woods Hole, MA 02543 - 1598 
> 1 508 457 2269 voice 1 508 457 2310 fax 
> 

page 4 


