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Cleaning up oil spills using dispersant 
technology can be a challenge in 

Arctic conditions since oils and dispersants, 
varying in properties and chemical make-
up, can react differently in cold water and 
ice.  As some oil products become more 
viscous in cold water they are less likely to 
be dispersed. Dispersants also may behave 
quite differently in cold water as opposed to 
warm water.  To investigate this, the Bureau 
of Safety and Environmental Enforcement 
(BSEE) conducted important research at the 
Ohmsett facility in February to determine 
if various dispersants would be appropriate 
for Arctic use.

As oil and gas operations expand in Arctic 

regions, BSEE is committed to staying in the 
forefront of research and technology related 
to oil spill response.  “We have recently been 
informed that oil spill response organizations 
(OSROs) have become interested in explor-
ing the use of various dispersant products 
as an alternative to COREXIT®, which has 
traditionally been the primary choice,” said 
Tim Steffek of BSEE Oil Spill Response 
Division. “The goal of this project has been 
to stay proactive and test the performance 
of various products, including COREXIT®, 
under simulated Arctic conditions.” 

Researchers tested four dispersants that 
were applied to Alaskan crude oil in the 

Once dispersant was applied to an oil slick, breaking waves were introduced 
to initiate dispersion whereby oil would break into small droplets and became 
distributed into the water column leaving only a small amount of the oil on the 
water’s surface. 

While exploring new advancing con-
tainment and recovery systems, 

the Norwegian Clean Seas Association for 
Operating Companies (NOFO) wanted to 
determine ways to maximize the storage 
capacity of recovered oil.  Due to potentially 
long pumping distances and high sea states 
encountered during response operations, 
some systems might have to recover large 
amounts of water within the discharge 
stream to help lower the viscosity of recov-
ered fluid and increase pumping rates.  To 
overcome reduced storage capacity due to 
large amounts of free water in the recovered 
fluid, Norway allows such free water to be 
re-introduced into the marine environment 
during oil spill response operations.

Focusing on possible solutions to the 
reduced storage capacity concern, NOFO 
conducted a performance test on the Vor-
axial® 4000 Separator at Ohmsett during 
the week of March 10.  The goal was to 
determine the separator’s effectiveness to 
separate free water from an oil/water fluid 
stream.

Maximizing Storage 
Capacity for 
Recovered Oil 
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Cold Water Dispersant Tests
Continued from page 1

Ohmsett test tank. In addition to testing dur-
ing the cold northeast winter months, Arctic 
conditions were augmented by an external 
chiller system.  The goal was to maintain 
water temperatures to just above the freezing 
point of saltwater. 

For each of the four chosen dispersants, 
the tests included three replicate runs of 
equal doses sprayed to slicks of approxi-
mately 15 gallons each of oil. The three 

The Ohmsett tank water was chilled to 
just above the freezing point of saltwater.

treated slicks were exposed to breaking 
waves that acted as the energy source for 
dispersion.     

In addition, three control runs (without 
dispersant) under the same conditions were 
performed at the beginning, in the middle, 
and at the end of the test program.   These 
control runs provided the baseline for the 
mechanical or natural dispersion of oil under 
the same conditions without dispersant. 

In between each test run, dispersed or 
control, the water’s surface was carefully 
cleared of residual oil and dispersant.  A 
laboratory analysis for water content was 
conducted on samples of all recovered oils to 
correct for the effects of emulsification and 
the natural water content in the oil.

During the test runs, measurements of the 
nature of dispersed oil droplets were con-
ducted in real time using two Laser In Situ 
Scattering and Transmissometry (LISST) 
instruments and a Turner C3 submersible 
fluorometer.  The instruments provided data 
on particle size distribution, particle concen-
tration, and overall chemical concentration 
of the dispersed oil droplets.  

“These instruments allow us to quantify 
the performance of each dispersant. Oil 
concentration, paired with particle size 
distribution, show how much oil has been 
diluted into the water column and what size 
droplets were created,” explained Steffek. 
“Droplets around 70 microns or smaller 
are assumed to stay suspended in the water 
column whereas the larger droplets may 
resurface and coalesce into a new slick.”

BSEE intends to use the results of these 
tests to provide both OSROs and regulators 
with up to date information for their decision 
making processes.  It is anticipated that simi-
lar tests will be conducted on oil from Gulf 
of Mexico under warm weather conditions.

Fort Lauderdale, Florida based Enviro 
Voraxial Technology (EVTN) separator 
technology has a patented non-clog, low-
shear rotary assembly that is designed to 
create a vortex in the fluids flowing through 
the separator.  This vortex allows the oil to 
separate from the water.

“There are several options to use the 
Voraxial for oil/water separation on the ves-
sel, this includes both before and after the 
holding tank,” said John DiBella of EVTN.  
“Installing the Voraxial before the tank and 
after the skimmer increases the capacity of 
the holding tank and enables the vessel to 
capture more oil.”  

Following discussions with NOFO, Ohm-

sett engineers prepared a test plan and the 
test oil with the intent to mimic typical North 
Sea conditions. “Hooking up the Voraxial 
separator to the test circuit was a relatively 
straightforward task, and with everything 
in place the test program was successfully 
executed according to plan,” said Magnus 
Claeson of NOFO. 

“Preliminary results were found encourag-
ing and after reviewing the final results, with 
lab analysis in hand, NOFO will review the 
operational and logistical aspects of in-line 
separation of free water from recovered 
fluids with the Voraxial technology; possibly 
entailing a follow-up test programme later 
in 2014,” said Claeson.

Storage Capacity for Recovered Oil 
Continued from page 1

The Voraxial Separator creates a vortex that allows the oil to separate from the water.
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Underwater oil plumes are very elusive 
spill formations. Even with some of 

the recent technology advances, determin-
ing their location and tracking them is very 
difficult.  What makes this challenging is 
poor visibility in deep waters, fast-moving 
currents, and the inability to identify very 
low levels of oil or dispersed oil at all depths.  
Currently, an efficient strategy and a detec-
tion system for sampling the water to deter-
mine the extent of the plume, doesn’t exist. 

According to U.S. Coast Guard (USCG) 
Research and Development Center Project 
Manager Alex Balsley, when a submerged 
oil spill plume occurs, the first thing the 
USCG is thinking; where is it?  “We want 
a detection system that is able to scan a 
wide swath of river and near shoreline area 
quickly and efficiently, and answer the ques-
tion ‘is there oil here or not?’  Once oil is 
found, then we can characterize the plume 
and [determine] how large it is.  This is why 
real time data is key- we want to always keep 
track of the plume and know where it's going 
at all times.”

In an effort explore the capability of eas-
ily deployed prototype systems to detect 
submerged oil plumes, the Bureau of Safety 
and Environmental Enforcement (BSEE) 
funded a USCG research and development 
(R&D) program at Ohmsett in December 
2013.  This was the first step in developing 
an entire mitigation system to identify and 
abate oil within the water column.  

The first stage of this R&D program was 
to develop test methods to replicate neutrally 

buoyant oils which are found in the water 
column. “This phase was dedicated to per-

forming experiments to determine a way 
to create these neutrally buoyant plumes, 
and to measure the oil droplet size distribu-
tions and concentrations. Droplet size data 
was obtained using a Sequoia LISST 100X 
particle size analyzer,” said Dave DeVitis, 
test director at Ohmsett. To accomplish this, 
Ohmsett engineers and technicians worked 
with Balsley to design and fabricate an 
oil delivery system to be used during the 
project.

After experimenting with different pres-
sure systems and spray nozzles to create 
minute oil droplets underwater, an oil deliv-
ery system in the form of a spray manifold 
was created. “To create the spray manifold, 
we used a pump with positive displacement 
double diaphragm and variable flow control.  
We included a backpressure regulator and 
three-way valves to provide the desired 
discharge pressure and instantaneous flow 
to exit through atomizing nozzles,” DeVitis 
explained.  

After multiple tests in a portable tank in 
the Ohmsett workshop, the system was ready 
to be installed and a test plan was developed. 

The spray manifold was mounted on a trol-
ley system which provided lateral adjust-
ment across the test basin. Its position was 
adjustable in the vertical direction through 
its mounting brackets. “The oil release 
mechanism created by Ohmsett allowed us 
the flexibility to create a stationary or mov-
ing oil plume, change droplet sizes and add 
or remove a nozzle as needed,” said Balsley  

With the oil delivery system in place, two 
prototype detection systems were installed 

An oil delivery pump system was designed 
and fabricated to create neutrally bouyant 
oil plumes.

The spray manifold was mounted 
on a trolly system to provide lateral 
adjustment across the test basin.

for the next stage of the program; detect 
oil in the water column and characterize 
the plume.   

The two systems being researched as a 
possible mitigation suite for use by respond-
ers were a WET Labs optical tool and a 
sonar by Norbit.  The WET Labs optical 
tool uses a Wide-angle-scattering Inversion 
method (with a fluorometer as a backup) to 
measure refracted and reflected light off of 

suspended particles to determine the droplet 
size distribution and viscosity of oil. The 
Wide Band Multibeam Sonar by Norbit is 
lightweight and has the ability to provide a 
3D topology of the oil plume. 

One week of testing was conducted for 
each of the two detection systems.  The first 
test was the WET Labs optical tool during 
the week of December 2.  The instrument 
package was mounted on a frame suspended 
from a crane on the main bridge where its 
depth and location could be controlled. The 
system was operated under four different test 
scenarios for detecting oil within the water 
column; stationary, transect, mapping, and 
high speed tow tests.

“It was a good week of testing with little 
difficulties,” said Balsley.   “I like what I saw 
so far and see potential in the mapping tech-

The WET Labs instrument package was 
mounted on a frame suspended from a 
crane on the main bridge. 

The Challenge of Tracking Underwater Plumes

Continued on page 6
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Performance Testing of Boom and Skimmer System
Ocean Systems LLC, a spill response 

organization based in McLean, 
Virginia, has taken the skimmer and boom 
technology originally developed after the 
Santa Barbara spill through a U.S. Coast 
Guard-funded oil containment boom and 
skimmer technology development program, 
and brought it into the high tech world of the 
21st Century.  The best–performing ideas 
from these development programs were the 
starting point for this current system.  

There have been many other technical 
developments since that period that have 
influenced the current design.   “These 
[advancements] include the development 
of the Global Positioning System, remote 
sensing of oil spills, and the development 
of Dynamic Positioning for offshore supply 
vessels,” explained Frank March, founder 
of Ocean Systems LLC.  “The widespread 
use of Dynamic Positioning has been one 
of the most important developments for the 

current system, since it allows the boom and 
skimmer to be precisely located to maximize 
intake in heavier pools of oil.”  They have 
also upgraded the system with new materi-
als of the highest standards for durability in 
the marine environment, and other design 
changes which make the system easier to 
ship, deploy, recover, and clean.  

What makes the system distinctive is that 
it can sweep a very wide area (2,500 feet 
wide with one system or 5,000 feet wide 
with two systems), collect oil at a high flow 
rate, and can have high recovery efficiency. 
The current design uses a boom to funnel 
collected oil into the skimmer at the apex, 
and strategically positioned vessels are used 
to hold the boom and skimmer in the proper 
orientation as a functional system.  The sys-
tem can also be used to sweep a wide area 
if the spill is not originating at a fixed point.  

During the week of December 16, 2013, 
a one-third scale version of the system was 
tested at Ohmsett. The objective of the test 
program was to subject the boom and skim-
mer, as a system, to standard oil recovery 
tests in the Ohmsett test basin.  Instead of 
a vessel holding the boom and skimmer in 
proper orientation, it was tethered to the 
main bridge and an oil slick was created on 
the water’s surface in front of the advanc-
ing system.  It was tested at four different 
advancing speeds in calm water and waves.  
The system’s performance was based on 
oil recovery efficiency and oil recovery 
rate, which was determined by performing 
a recovered oil mass balance, using data 
obtained from the Ohmsett basin recovery 
tanks and the Ohmsett oil/water lab.

“The skimmer performed as expected.  We 
were able to sweep the entire width of the 
tank with no losses underneath the skimmer 
or boom, and on a model basis, we achieved 
our goal,” said Charles Feghali, CEO of 
Ocean Systems LLC.  With these test results, 
Ocean Systems will be able to establish the 
parameters for optimum operation of the 
system and have some ideas for additional 
refinements of the system. 

“We are taking what we have learned and 
are building the boom and skimmer modules 
at full-scale,” explained March. “We are 
developing a sensor that will let the operator 
know the percentage of oil in the recovered 
stream on a real-time basis.”

The Ocean Systems boom and skimmer system was subjected to standard oil 
recovery tests at four different advancing speeds in calm water and waves. 

Oil Spill Response 
Strategies & Tactics Training

August 26-29, 2014 

Ohmsett, in partnership with Texas A&M National 
Spill Control School offers the hands-on training 
course you can’t afford to miss! You will learn the 
strategies and tactics for successful spill response 
operations. 

Course Topics: 
•	 Fates & effects of spilled oil 
•	 Oil skimmer & containment boom selection, 

use & recovery strategies 
•	 Shoreline characterization, protection & 

cleanup methods 
•	 Factors affecting oil spill movement 
•	 Incident Command System (ICS) 
•	 National Incident Management System 

(NIMS) 
•	 And More! 

Sign up Today! 
www.ohmsett.com

Phone:  732-866-7286

When: 
August 26-29, 2014 

Where:
Ohmsett, Leonardo, NJ USA
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Low Dose Aerial Application of Dispersant 

Oil was placed in a ring and sprayed with dispersant. The ring was then lifted to 
allow the oil to float freely and waves were used to create energy for dispersion.

The BP Macondo subsea blowout 
(Deepwater Horizon) in the Gulf 

of Mexico was the first oil spill response 
that included the injection of chemical 
dispersant into a subsea oil and gas plume.  
The procedure was considered generally 
effective as the crude oil was success-
fully dispersed into smaller droplets at the 
source.  This resulted in less oil reaching 
the surface, and a potential increase in 
the rate of biodegradation in the water 
column.  

However, the effect of this countermea-
sure on the ultimate fate of the oil was 
difficult to quantify during the spill event.  
This prompted the Bureau of Safety and 
Environmental Enforcement (BSEE) to 
fund subsurface discharge and dispersant 
injection studies at the Ohmsett facility 
during the two week period from August 
26-September 6, 2013.  The purpose of 
the research program, led by SL Ross 
Environmental, Ltd. of Ottawa, Canada, 
was to advance state-of-the-art chemical 

dispersant use when injected into a subsea 
oil or oil and gas release. 

“The primary objective of this work 
was to determine if the presence of natural 
gas or methane in a subsea oil and gas 
discharge would reduce the effectiveness 
of a dispersant injected into the gas-oil 
mixture,” said Randy Belore of SL Ross. 
“The underlying concern was that some 
of the dispersant might be attracted to the 
hydrocarbon gas bubble-water interface and 
not be available to attach to the oil-water 
interface and thus reduce the effectiveness 
of the applied dispersant.”

The Ohmsett tank tests were one phase 
of a program that included bench-scale 
studies, including small test tank work 
conducted at the SL Ross wind and wave 
tank, and large-scale test tank investigations 
in the Ohmsett test basin.   

The small scale work at SL Ross provided 
convenient and cost-effective test environ-
ments to evaluate methods for liquid and 

Subsea Dispersant Injection Studies

Continued on page 6

As lessons learned emerged from the 
BP Deep Water Horizon (DWH) 

spill, it became clear that while conducting 
aerial spray operations of dispersant on the 
surface of the water, operators found it dif-
ficult to verify that the airborne application 
was effective. Regulatory guidelines during 
the response efforts limited the airborne 
dispersant application rate to 5 gallons/
acre, which equals a dispersant-to-oil ratio 
(DOR) of about 1:200 for a 1mm thick 
slick.  Laboratory testing of Mississippi 
Canyon 252 (MC 252) crude oil that was 
sampled from the marine riser collection 
system demonstrated that fresh MC 252 oil 
is readily dispersible at a DOR of 1:200 in 
energetic conditions.  However, the DWH 
oil on the sea surface was not fresh, having 
been weathered over several hours of expo-
sure to seawater as it rose from the seabed, 
and further weathered when exposed at the 
surface by wind, waves, and sunlight. In 
addition, the vast oil slick was thicker in 
some areas than others.

In response to these dosage concerns, 
BSEE funded a one-week testing program 
in August 2013 to study the effect of aerial 
low dose applications of chemical dispersant 
to outer continental shelf crude oils.  The 
testing, conducted by SL Ross Environmen-
tal Research, Ltd. of Ottawa Canada, took 
place at Ohmsett to simulate an aerial-like 
low-dose application of chemical dispersant 
under near-at sea conditions.  

The testing focused on Gulf of Mexico 
oils such as BHP Billiton (Neptune), 
Anadarko, and Dorado crudes. The Ohmsett 
standard protocol for dispersant testing was 
modified to effectively deliver a dispersant 
dose rate of 5 gallons/acre; the regulatory 
guidelines used during the DWH response 
efforts.  

During the test program, this dosage 
rate was applied to the crude oils in slick 
thicknesses of 1 to 3.5 mm.  “To produce 
these specific thicknesses, oil was placed 
in the ring and sprayed in calm conditions 
to ensure a precise dosage was achieved,” 
explained Randy Belore of SL Ross “The 
ring was then lifted to allow the oil to float 
freely and the waves were started to initiate 
dispersion.”  

As of this printing, the results and data 
are still under analysis.
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Subsea Dispersant
Continued from page 5

gas delivery to the underwater nozzle and 
methods for the measurement of the result-
ing oil and gas plumes. The liquid and gas 
delivery systems developed and tested in the 
small scale testing were then successfully 
implemented in the larger scale and longer 
duration tests conducted at Ohmsett.

During the Ohmsett tank tests, a nozzle 
and injection manifold system was mounted 
to a specially designed test frame that was 
lowered to the floor of the test basin. “This 
system was used to produce various oil, and 
oil/gas plumes in the subsurface. The sys-
tem could also introduce dispersant into the 
plume stream.” explained Belore.  Included 
in this frame were various instruments such 
as two Laser In-Situ Scattering and Trans-
missivity (LISST) particle size analyzers, 
acoustic transceivers, and sophisticated 
optical and camera systems that could be 
mounted in adjustable positions relative to 
the plume discharge.  

“The test results indicate that there may 
be a slight reduction in dispersant effective-
ness when methane instead of air is present 
in the oil and gas discharge for some oil 
types, but not all, under the flow and low 

Underwater Plumes
Continued from page 3

The Norbit sonar was mounted to the 
Ohmsett main bridge by an adjustable 
telescoping pole.

nology.  Good weather and clear communi-
cation among all parties made this test week 
a success and we were able to go beyond the 
test plan and do some extracurricular testing 
as well, which is always beneficial.”

Next was the Norbit system.  Tests were 
performed during the week of December 9 

to further determine the feasibility of ac-
tive acoustic multibeam sonar technology 
for use to detect, visualize and measure 
hydrocarbons within the water column. 
The sonar was mounted to the Ohmsett 
main bridge which allowed for horizontal 
positioning and the depth was adjustable 
by a telescoping stalk. Sixty-nine tests 
were performed, 65 in which the sonar 
instrument recorded data and four in which 
LISST data was collected for plume prop-
erty data comparisons. 

“The sonar instruments from approxi-
mately five meters away from the plume 
indicated reliable captures of oil plumes.  
Greater detection distances can most likely 
be attained when this type of system is 
deployed in an open ocean environment,” 
stated Balsley.  

“Ohmsett exceeded my expectations of 

pressure conditions studied,” stated Belore. 
Testing also provided valuable insight into 

the techniques for measuring particle size 
distribution in situ.

the test as we were able to do some prelimi-
nary tests to determine what type of oil would 
be best for release in the water column of the 
main tank.  This contributed to the success we 
had with the release of oil in the main tank 
as oil with and without Corexit 9500 were 
able to stay in the water column long enough 
for the vendors to perform their tests,” com-
mented Balsley.  

The next phase of the USCG RDC project 
will be to determine if there is a way to miti-
gate the impact of oil in the water column 
after detection.

A liquid and gas delivery system produced various oil and oil/gas plumes in the 
subsurface. 

Visit www.bsee.gov to 
read final test reports.
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Ohmsett -The National Oil Spill 
Response Research & 

Renewable Energy Test Facility
to update our readers on 
activities at the facility.  
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News Briefs
Cameras Rolling; and Action!

BSEE Ohmsett Manager Paul Meyer 
explains dispersant use as a tool for oil 
spill response.

On February 20, film was rolling at 
Ohmsett as the Discovery Channel 

Canada camera crew taped the Bureau of 
Safety and Environmental Enforcement 
(BSEE) Cold Water Dispersant research 
project for a future segment on The Daily 
Planet.  BSEE Ohmsett Manager Paul Meyer 
was the on-camera spokesperson for the day 
explaining the process of testing dispersants 
to determine their appropriateness for Arctic 
use. This was the second time Discovery 
Channel Canada included Ohmsett in a Daily 
Planet segment. Last year, they filmed a 
segment on Ohmsett’s capabilities of testing 
equipment for cleaning up oil spills.

“We are pleased that Discovery Channel 
Canada gave us this opportunity to highlight 
our commitment to continuous testing and 
evaluation of spill response techniques that 
are suitable and effective for use in cold 
water climates,” said Mr. Meyer. 

 As the camera crew filmed the facility, 
they were able to capture each phase of 
dispersant testing which included a control 
run with no dispersant, clearing the tank 
and skimming the oil for measurement 
purposes, a test run with a dispersant, and a 
final clearing of the tank and skimming of 
the recovered fluids for analysis in Ohmsett’s 
oil/water lab.  

After filming the testing process, the crew 
conducted an interview on the main bridge 
overlooking the test tank where Mr. Meyer 
explained how dispersants work and how 
important it is to conduct this type of cold 
water testing as more oil exploration and 
production is carried out in Arctic regions.

Following the interview, the crew set up 
in Ohmsett’s on-site oil/water lab to film 
the process of analyzing the recovered fluid.  
While there, they also filmed a beaker dem-
onstration of what happens when dispersant 
is applied to oil and agitation is introduced.

The program aired on March 24.  A link 
can be found on the Ohmsett website at 
www.ohmsett.com

Visit Us at These 
Conferences!

IOSC 
May 5-8, 2014 - Savannah, GA
Booth #225

Energy Ocean 
June 2-5, 2014 - Atlantic City, NJ
Booth #4

Clean Gulf Conference & Exhibition
December 2-4, 2014 - San Antonio, TX
Booth #327

On the Air with NPR

March 13 was a blustery day, with 
the wind howling at 45 miles per 

hour.  That didn’t deter National Public Ra-
dio (NPR) Correspondent Jeff Brady from 
getting his story.  As part of a larger story 
covering the 25th anniversary of the Exxon 
Valdez oil spill, Brady wanted to highlight 
Ohmsett’s contribution to oil spill research 
and technology.  

Brady interviewed BSEE Ohmsett Man-
ager Paul Meyer and MAR Incorporated’s 
Ohmsett Program Manager Bill Schmidt 
about the history of Ohmsett and the types 
of tests that are carried out at the facility. 

While out in the bitter cold, Brady was 
able to observe the Voraxial test where he 
spoke with John DiBella of Enviro Voraxial 
Technology, Inc. and Ohmsett Technician 
Don Snyder to understand the test procedure.

The NPR program aired the week of 
March 24.  A link to the MP3 recording and 
the transcripts can be found on the Ohmsett 
website at www.ohmsett.com.

During an interview with NPR 
Correspondent Jeff Brady, Paul Meyer 
of BSEE and Bill Schmidt of MAR Inc. 
talked about Ohmsett’s contributions to 
oil spill research and technology. Paul 
Meyer discussed the test set up for the 
Voraxial Separator.
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MAR, Incorporated
PO Box 473
Atlantic Highlands, NJ 07716
(732) 866-7183

Testing   Research Training

Testing • Training • Research 
Ohmsett is managed by the Bureau of Safety and Environmental 

Enforcement (BSEE) through a contract with MAR Incorporated. 
For more information call (732) 866-7183 

or visit our web site at www.Ohmsett.com
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